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in NEW 
T/V DOWNLEAD 


developed by 


A low-loss downlead will be necessary in 
many areas for reception on Band III T/V. 
Using Cellular Polythene as a dielectric, BIC 
have developed such a downlead having an atten 
uation approximately 30°, less than the presen 
standard service area type with only a sma 
increase in diameter... one of the many way 
in which BICC research and developme 
engineers have helped to supply the needs 
the telecommunication industry. 

If this development can assist you—or 
you are just interested—please write for furt 
information. 


BRITISH INSULATED CA 
21 BLOOMSBURY S 
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A remarkable 
photograph by 

Eric Hosking, F.R.P.S 

of a newly hatched Avocet. 


JUST HATCHED 


An entirely new “ Avo” Signal Generator has been developed and 


production will commence in the near future. The new instrument 


has a wide frequency coverage and has been specially designed 


to meet the requirements of the existing and proposed new 


Television and Frequency Modulation stations. 


Directly calibrated in frequency with a continuous band from 
5 to 230 Me's over a scale length of approximately 60 inches. 


A special device enables precise frequency setting and dis- 
crimination over a narrow band anywhere within the main 
frequency range. 


A separate expanded scale covers the frequency modulation 
stations, 


A single switch selects CW, sine-wave modulated AM, square 
wave modulated AM and frequency modulated signals. 


The instrument is fitted with a comprehensive attenuator 
system. 


R.F. signal can be modulated from an external source. 


Internal modulation signals available for L.F. testing. 


Fuller details and specification will be available shortly. 
Ask us to put your name on our mailing list. 


The Avocet, a rare species 
of bird which has returned 
to breed in England ofter 
an absence of a century, 
has been adopted by us 
and has been registered 
as our Trade Mark. 


THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO., LTD. 


WINDER HOUSE 


* DOUGLAS STREET - LONDON - S.W.1. Telephones: ViCtoria 3404 (9 lines) 


A 
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When it’s a question of 
MINIMUM SIZES... 


7 MOL 
TYPE 
specification 


rance 
acitance® — Closer 
Cap pane 0% 4 a 
aro — e 
Suan win availed 
toler 


insulation 


TYPE W99 
MIDGET 
MOLDSEAL t 


For maximum reliability. Hunts capacitors for radio 
and electronic equipment include many types designed 
to meet the need of designers for decreased dimensions. 


Type W99 listed above is just one example taken from 
Hunts unparalleled range of capacitors for every 
purpose. 
Years of specialisation in nothing but capacitor de- 
sign and manufacture has enabled us to achieve 
and maintain that long-lasting reliability, and out- 
standing performance which 
TYPE W97 characterises every Hunt 
MIDGET 


THERMETIC product. 
100°C to + 120°C 


REGISTERED TRADE MARK 


Please write for leaflet 


giving full details of types CAPACITORS 
for all applications. THE TRADE MARK OF RELIABILITY 


Estobisshed 1 vO! 


A. H. HUNT (Capacitors) LTD., WANDSWORTH, LONDON, S.W.18 BATtersea 1083-7 
ond in Canada+ HUNT CAPACITORS (Canada) LIMITED, AJAX, ONTARIO 
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Transmitter designers are now offered a complete 
range of V.H.F. tetrodes by Mullard. 
These high efficiency, high gain tetrodes make 
possible the design of transmitters with fewer valves 
R | DES and, consequently, reduced initial cost. 
® y ? The higher overall efficiency of equipments fitted with 


FOR FM g TELEVISION TRANSMITTERS Mullard tetrodes results in lower running expenses— 
ALLe a factor in the growing popularity of these valves inthe 
world market. Further details 
of these tetrodes and other 
Mullard valves and tubes may 
be readily obtained from the 


address below. 


PRINCIPAL CHARACTERISTICS 


SNe TYPICAL LOAD 
MULLARD | AMERICAN cv ASE A .| POWERS AND 
TYPE No TYPE No. | TYPE No, | DESCRIPTION ae a oe FREQUENCIES 

(V) (A) (W)  (Me/s) 


V.H.F. Power 42 60 
QV06-20 6146 CVv3523 = ab 20 (175 


V.H.F. Power double ° 39 200 
QOQV03-20A 6252 Cv2799 Tetrode 15 600 


V.H.F. Power double 72 200 
QOV06E-40A 5894A CV2797 Catmada 45 500 


; V.H.F. Power 
QY3-125 4-125A CV2130 Tetrode ead 


V.H.F. Power 
QY4-250 4-250A CV213! Tetrode sad 


V.H.F. Power 
Tetrode 500 


V.H.F. Power Special 75 
QY5-3000A 6076 CV6076 Tetrode 4pin 63 325 


QVI-I50A 4X-1S0A Ccv2si9 


#2 Valves in push-pull. Television service. 


MULLARD LTD., COMMUNICATIONS & INDUSTRIAL VALVE DEPT, 
CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2 


MVT.169 
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CATHODE RAY TUBES 


A wide range of Cathode Ray Tubes and 
Valves for industrial and domestic. “9 
is manufactured by the 

14” and 17” Ranesdauine 
Tetrode. Cathode Ray Tubes with 
Aluminized screens and 6°3 volt, 0°3 
amp, heaters are available. 


Enquiries to Electronics Dept., Moston, 
_ Manchester, 10. 


SMALL HERMETICALLY 
SEALED INSTRUMENTS 


Ferranti 2", 24° and 3}” Herme- 
tically Sealed Inmstruthents for 
Service requirements are available 
in both moving coil and moving 
iron types for current and voltage 
measurement. 

Enquiries to Instrument Sales 
Dept., Moston, Manchester, 10. 


FERRANT!I LTD - MOSTON - MANCHESTER 10 


Head Office and Works HOLLINWOOD - LANCS 
London Office KERN HOUSE, 36 KINGSWAY, W.C.2. 
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VIBRATORS * VIBRAPOWER UNITS 
LF. A.F. & MAINS TRANSFORMERS 
COILS & CERAMIC SWITCHES 


WRIGHT & WEAIRE LTD 


131 SLOANE STREET * LONDON ‘ Swi . Telephone: SLOane 2214/5 
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INTRODUCING THE NEW 


Designed solely as the nucleus for domestic high fidelity 
installations, the new RD JUNIOR will, we believe, become 
recognised as the finest amplifier of its type so far produced 
in this country. 

MAIN FEATURES 


% Power Output 8-10 watts (‘‘UL’’ Class “A’’ p.p. EL84s) % Distortion .12°% at 
8 watts (.5°, at 12 watts) % Frequency Response .25 DB 20-30,000 c.p.s. 7 20 
DB NFB % Hum and Noise -80 DB below 8 watts % Specially developed output 
transformer employs C-core lamination material »% Simplified speaker matching, 
three impedance ranges (2-3 ohms, 6-8 ohms and 12-16 ohms) selected by ‘“imped- 
ance plug,’’ no connections to change, no soldering % Ample spare power for radio 
unit % A.C. outlet for gram. motor % “ Presence Plug '’ ensures optimum results 
when using G.E.C. “ FR’’ speaker y% Compact (llin. 6in. 5}in.), miniature 
valves throughout % Four accurate playback characteristics cover all records normally 
encountered % Two radio inputs, permitting use of FM feeder in addition to standard 
feeder % Simplified pick-up matching—pre-set V/C fitted to p.u. input % High input 
sensitivity (30-50 m V) enables majority of modern pick-ups to be used % Independent 
variable low pass (distortion) filter (4.5 kc s-8.5 kc’s)—invaluable with older records 
and poor radio transmissions % Switched Bass and variable Treble controls % Tape 
record and replay jacks on front pa * Styling—choice of panel and control knob 
colours, panel available in BLACK, IVORY, BRONZE or RED 

% Ultra compact construction simplifies installation, only ljin. PRICE 

clearance required behind panel + Models available for 200- £2 5 
230-250 V. and 110-115-125 V. operation % Both units are COMPLETE | 
semi-tropical and are covered by a TWO YEAR GUARANTEE. hei” 


| 12-page Illustrated Booklet post free on request 


Trade and Export enquiries invited. 


ROGERS DEVELOPMENTS CO 


MANUFACTURERS OF PRECISION BUILT SOUND EQUIPMENT 
‘“RODEVCO HOUSE,” 116, BLACKHEATH ROAD, GREENWICH, LONDON, S.E.10. 


Telephone : TiDeway 1723 Telegrams : RODEVCO, GREEN, LONDON 
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PROFIT... 


BY EXPERIENCE 


Type numbers in the Mullard system of valve type nomenclature 
are a form of shorthand giving brief technical details of each valve 
type. For instance, the Mullard EFo1 is a miniature R.F. pentode 
with a heater rating of 6.3V. This, of course, is vital information, 
which indicates the sort of function the valve will perform. It is 
primarily intended for use as a R.F. amplifier or mixer valve in 
television receivers. 

But just as vital as knowing what a valve will de, is knowing how 
long it will do it efficiently. The name Mullard before the type 
number means that the valve is the result of Mullard advanced 
quantity production techniques and extremely stringent quality 
control—the secrets behind the remarkable dependability of 
Mullard MASTER Valves. 


there 18 wer 30 years experience 
behind the Mullard EF Yt 


a 


PROFIT BY THE EXPERIENCE 
OF THIS SERVICE ENGINEER 


Mr. J. Haskell of the Radio & Television Department of Messrs. Jordan’s 
Garage, Ltd., Godalming, says :— 

“It is not by mere chance that we use Mullard replacements. It is because our 
long experience in radio has proved that Mullard valves are consistently 
reliable and efficient—saving us time and trouble and ensuring the continued 
satisfaction of our customers.”’ 


‘Mullard 


THE MASTER VALVE 


PADIHAM BLACKBURN WANDSWORTH MITCHAM LYTHAM ST ANNES 
WHYTELEAFE FLEETWOOD GILLINGHAM HOVE WADDON RAWTENSTALL 


MULLARD LTD., CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2 


MVM 2856 
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The performance of 
only as good as 


M | “ P| These reliable Plugs and Sockets, proved in 
u tiway Ugs service, provide a quick positive connection for 


up to 28 terminations. They need lower inser- 


and Sockets for tion pressure per contact than any comparable 


product, and when fully mated a dust and damp 


q U | ck action proof seal is provided between Plug and Socket. 


Considerable latitude in matching can be allowed 


an d positi ve when they are used in rack mounting applications. 


These components are in regular use by The English 
con ac Electric Co. Ltd., Messrs. Marcomi’s Wireless Telegraph 
Co.Ltd. and Messrs.Standard Telephones&Cables Ltd 


478 ¥12 ¥20¥ 28 


WAY AA WAY AWAY WAY #& WAY 


PLEASE WRITE FOR FURTHER PEeratis TO 


any equipment is 
its terminals 


ft = 


: 


gny es | : 
a A 


rhese versatile Miniature connectors provide Mi P 
perfect coupling between co-axial cables and intature 


instruments, and are extensively used in Tele- 


vision, Radar, and Communications equipment. hermeti cal ly 


They are 100% pressure and flash tested before 


despatch. The full range consists of a variety of sealed Co-axial 


Cable and Panel Mounting units of either plug 


or socket type, and a recent addition is an elbow P| Ugs and Soc kets 


connector for applications where it is desired to 


keep the face of the panel clear. Suitable for use to RCS 3)? 
. 4 : 


with co-axial cable Uniradio 32 and 43. 


A.R,.B —- APPROVED 


POWER CONTROLS 


M&F & O 


EXNING ROAD, NEWMARKET. TELEPHONE NEWMARKET 


3181 


PRINTED 
CIRCUITS 
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PATENTED AND PATENTS PENDING 


These advanced techniques of photo-printing electronic circuits and 
components were demonstrated with outstanding success at the recent 
FARNBOROUGH AIR DISPLAY and at the 1954 RADIO SHOW, 

They are now fully available for use by the Trade. 

A complete departure from conventional methods, the new 

techniques are fully covered by patents and patent applications under which 


the Proprietors are prepared to grant licences on reasonable terms. 


Complete freedom to use new process 


Following an exhaustive search into existing patents, legal experts 
have advised that these techniques are entirely new and may be used with 


complete freedom by the Proprietors and their licensees. 


PHOTO PRINTED CIRCUITS 


Enquiries regarding manufacture and licences should be made to: 


NORTON & GREGORY LTD 


GUILDFORD ROAD. BISLEY - SURREY 


Telephone BROOKWOOD 2200 
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PETE AS ne 
EMI 25 Me/s 
OSCILLOSCOPE 


THE 


For Research, Design, Production Testing and Servicing. 

A new all-purpose wide range precision measuring oscilloscope based on a simple, economic and well 
tried design 

The WM.5. which is cansole (or 19” rack) mounted, has provision for six additional sub-units which can 
be used individually or suitably combined to extend the performance of the oscilloscope to meet almost 
any requirement within the fields of:—High definition radar, Nucleonic investigation, Electronic 
computing, Television studio and transmitter equipment, H.V 
measurement. 


Pulse test and general electronic 


BASIC OSCILLOSCOPE —SPECIFICATION. 
EMITRON CRI TYPE 4EP! Post 
10KV max 
Diameter 10 cms. Side arm plate connections. 
Sensitivity X Plates. 0.1 mm/V 1.0 mm/V (As 
5KV 0.5 KV) 
0 174 mm/V 


Defiect Accel. RATE PULSE OUTPUT 


LOVpp repetition as time base (100 Kc/s 
Rise time 0.15 microseconds 
SAWTOOTH OUTPUT 

100Vpp repetition as time base (100 Kc/s 


4 C/8). 


1.74 mm/V (A; 


TIME MEASUREMENT 

100 milli-seconds 10 milli-micro-seconds (+24%) in 11 
ranges. 

VOLTAGE MEASUREMENT 

500V 100 mV ( + 24%) in 7 ranges 

Extended to 10mV with suitable sub units 

VOLTAGE REFERENCE 

Voltages can be measured relative to external circuit 
potentials up to + 500 volts 
SWEEP SPEED RANGE 

150 cms/microseconds (5x 10 
(3x 10 §% gec/cm) 

Z INPUT 

10Vpp for beam cut off (brightness control normal). 
Cathode modulation frequencies up to 100 Mc/s. 


*® sec/cm) to 33 cms/sec. 


PHOTO SWEEP 
Single sweep for photo recording of transients, 
subsequent few sweeps before blackout of tube give 
reference trace which can be preset to any voltage 
up to + 500V D.C 
SWEEP DRIVE 
Min of 0.1Vpp to trigger time base 
SWEEP & DRIVE CIRCUIT FEATURES 
(a) Phase Selector—Ultimate trigger or sync potential 
selected from a positive or negative wavefront. 
(b) Time Base—-Recurrent or Triggered and delayed 
undelayed 
(c) Delay period/sweep period ratio 
240 max. 1 min. (shortest time range) 
24 max. 1 min. (longest time range). 


DUAL INPUT 
AMPLIFIERS 


{ Gain X3 
Gain X17 


Gain X6 
Y { Gain X12 


* SENSITIVITY 
(EHT.10KV) 


* SENSITIVITY 


0.33 mm/V 
2mm/v 


3.3 mm/V. 
20 mm/V 


10 mm/V 
20 mm/V. 


l1mm/V 
2mm/V 


ae 


* Extended to 500mm/V with suitable sub unit 


FACTORIES LTD. 


Head Office: HAYES, MIDDLESEX Telephone: SOUTHALL 2468 


Telegrams & Cables : EMIFACTORY, LONDON 
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NEW FEATURES 


a New CRT—CONTINUOUSLY VARIABLE EHT 
1-lOKV 
lefiection sensitivity ratio control from 
l with unaltered frequency response. 
Enables selection of optimum operating condition 
definition writing speed/repetition rate and 
ction sensitivity 


2) Y AMPLIFIER D.C.—25 Mc/s. (No Overshoot.) 


Differential input channels for signal time 
omparison and mixing 


NEAR PRE-SWEEP SIGNAL COMPRESSION 
\ a linear pre-sweep vertically displaced 
norma! sweep. Pre-sweep (duration 1 sex 

roseconds) can be varied from 1 to 240 times 

the normal sweep duration. Any series of complex 

waveforms can be displayed in compressed form on 

the pre-sweep and from this any small section can 

be identified and transferred to the normal sweep 
for display and measurement in expanded form 


DELAYED SWEEP: 
Sweep may be delayed with respect to input trigger 


by 10 microseconds—1 sec. (in accordance with 
time range 


INSTANTANEOUS AC/DC VOLTAGE MEASURE- 
MENT. (No calibration markers required.) 

Null indication C.R.T. Long scale voltmeter read- 
ngs unaffected by amplifier or CRT non-linearity 


INSTANTANEOUS TIME MEASUREMENT. (No 
calibration markers required.) 
High accuracy time readings are meter presented. 


WM.5. SUB UNITS. 
UNIT TYPE 1 A special coupling unit for X,Y.Z, or sweep drive channels of the WM.5 PRE-AMPLIFIER TYPE 3 
nput impedance via cathode follower probe, 0.5 microseconds signa! delay 


Bandwidth - 40 Mc/s, Gain x 10, 
dth-40 M 


nput and Output Impedances - 300 ohms 


OSCILLOSCOPE TYPE WM.1 CILLOSCOPE TYPE WM.3B 


mpact general purpose portable oscilloscope with facilities 
An inexpensive general purpose oscilloscope, incor rapid precision time and voltage measurements 
porating the E.M.I. valve voltmeter measurement | Voltage measurements by 
ystem. Voltage Measurement: + 0.5- + 500 volte } instantaneous metering system = 
N calibration marker required This instrument can be 
AC >». Instantaneous reading. supplied with trolley 


10 mV- + SOV. AC/DC.) 


OSCILLOSCOPE TYPE 37%.TA 
A trolley mounted malti-purpose precisior 


meaguring oscilloscope CRT, EHT-SkV ” A unit designed for use with high speed 
Vol meas- 


Mn. wy 7" oscilloscopes to provide amplification over a 
instantaneous >(+ 50 mV to + SOOV. AC/DC — very wide frequency spectrum (60 ¢/s— 


DISTRIBUTED AMPLIFIER TYPE 2B. 


metert 
system. J 100 Mc/s) at high output voltage levels 
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CONSTANT VOLTAGE TRANSFORMERS IN RESEARCH 


| 1 1 
NEODYMIUM (img/m!) 
as PERCHLORATE 


$001um CHLOROPHYLLM | 
; tia 200000 + 
in SORENSER BUFFER SOL™ | 
, 7 : + 
ee 

+ 


— 


350 400 450 800 850 600 650 700 780 


Percentage Concentration....?7 


CONSTANT VOLTAGE required! 


[The Physicist tells us that with an electrical light 
source 


Intensity oc (Volts) 


Hence in all photometric devices as used in spectroscopic 
analysis, it 1s essential that a reliable stabilized voltage 
supply 1s available The research chemist turns to 
Advance” Constant Voltage Transformers 

fulfil this need for which they are 


admurably suited, 


Full details given in folder 


Wry, gladly sent on 
— AWUCE 
T he illustration 


One tatmements. CONSTANT VOLTAGE 
TRANSFORMERS 


—oooee AD VY AN CE COMPONENTS LIMITED 
MARLOWE ROAD, WALTHAMSTOW, LONDON, €E.!7. 
Telephone : LARkswood 4366 
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Mr. Hardy, Hudson's Chief Engineer, hands over 

the Chairman of the Horten taxi-owners association 
the fleet of toxis fitted with Hudson radio-telephone 
equipment, |3th September, 1954. 


OF LONDON 


install 


THE LARGEST 
TAXI R.T. SYSTEM IN NORWAY 


SINCE Horten, sixty miles from Oslo, is the first town in Norway to have radio- 
telephony installed in an entire fleet of taxis, it is natural that the event aroused 
considerable interest and was reported at length in the Horten press, whose reporters 
participated in an extensive trial run and test. Our Chief Engineer flew to Horten 
to supervise the setting up of the fixed station and the equipping of the taxis. 
Thus, Norway has become yet another overseas country to use British made Hudson 


radio-telephone equipment. 


Mode! AM/150/M, the transmitter and receiver unit fitted to Horten taxis. Combines high performance and economical 
battery consumption with low maintenance cost For use in cars, commercial vehicles and ships 


LIST OF MODELS HED.102, Waikie-Talkie, 60 to 132 Mc's. 
AM 250/M, S-watt Vehicle Station, 60 to 100 Mc s. FM.10!, 10-watt FM Fixed Station, 60 to 165 Mc/s. 


AM 250/M MK.2, as above, but with P.A. FM.101 10C, 10-Channel FM Marine Radio Telephone, 


Abt/150/04, S-watt Vohicie Station, 169 to 165 Mc/s. FM.102/4C, 10-watt, 4-Channel FM Vehicle Station, 60 to 
AM 250/F, 6-watt Fixed Station, 60 to 100 Mc's. 185 Mc's 


AM/150/F, S-wactt Fixed Station, 100 to 185 Mc's. HED.113, 50-watt Fixed Station, AM or FM, 60 to 
AM 150 F 10C, 10-Channel AM Marine Radio Telephone 185 Mc/s. 


Supplied to the G.P.O. and Home Office 


HUDSON ELECTRONIC DEVICES LTD. 


APPACH ROAD, LONDON, S.W.2 TEL. TULSE HILL 486) 


— 
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from every 
point of view 


“Frequentite” is the most suitable insulating material for all high frequency 
applications. Seventeen years ago we introduced the first British-made 


low-loss ceramic, and consultation with us before finalising the design of 
new components is a wise precaution. 


STEATITE & PORCELAIN PRODUCTS LTD. 


Head Office: Stourpori-on-Severn, Worcestershire. Telephone: Stourport I1!. Telegrams: Steatain, Stourport 
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LOCKWOOD 
powdspe 


ake" 


cyan" 


This new ‘LOCKWOOD’ model has been manufactured to meet 
the demand for a cabinet of high quality, and in conjunction with 
various loudspeaker units and high fidelity apparatus is capable of 
giving reproduction of a very high order. 


*A vented design developed from the Monitoring Loudspeaker 
Cabinet used by The British Broadcasting Corporation (BBC. PAT. 
696,671), this enclosure is, we believe, the sensible approach to the 
problem of providing good quality in the home at a reasonable price. 


The combination of good materials and first class workmanship is 
incorporated in a functional design, and this cabinet is acceptable in 
most furnishing schemes. It can be manufactured in exotic veneers 


additional to the almost traditional Oak, Mahogany or 
Walnut, or alternatively in coloured finishes, suitable £3 5 
for Broadcasting and Television Studios. 
A brochure, free on request, fully explains this new model and why 
it is supplied ready to assemble. 
EXPORT & TROPICAL MODELS AVAILABLE. 
Trade enquiries invited. 
DEMONSTRATIONS BY APPOINTMENT ONLY. 


LOCKWOOD 


* “ Wireless World,” November & December, 1950. Acoustically Designed Cabinets 


LOCKWOOD & Co * LOWLANDS ROAD - HARROW «- MIDDLESEX 
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Time, money, tempers 
-all lost if you prepare 
a portable radio 
design and then 

find you haven’t 

left room for 

the battery. 
Naturally, Ever Ready 
can supply special 
units, but it’s so 
much simpler to call 
us in early so that 
your set is designed, 


if possible, to take 


one of our many 


standard batteries. 


a 
EADY 


"£60 TRADE mann 


DRY BATTERIES 
FOR RADIOS 


“ If you have a design problem involving dry 
batteries, get in touch with us at Hercules Place, Holloway, 
London, N.7 Telephone: ARChway 3030. 
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The synchronising waveform is 
strictly in accordance with British 
Television Standards. 
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SINUS 


ANAL 


DUAL BAND 


Standard 
Television 


SIGNAL 
GENERATOR 


OO 


A complete television signal source intended 


for development, production and service 


departments. A comprehensive series of test 
patterns is provided, allowing complete deter- 
mination of receiver performance. Sound and 
vision signals at adjustable” relative levels are 
available over both television Bands | and Ill, 
The two signals may be used, simultaneously 
or independently, and a calibrated output 
attenuator is fitted. Provision is made for 
internal or external modulation of sound carrier. 
The generator is rated for continuous opera- 
tion, and a high degree of stability has been 


achieved. Price £180 nett. 


A waveforms > PRopucT 


WAVEFORMS LTD., 


— 
= 
=> 
= 
— 
= 
= 
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> 
—— 
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RADAR WORKS, TRURO ROAD, LONDON, N.22 


TECHNICAL SPECIFICATION 


R.F. OUTPUT: Sound and vision carriers are independently adjustable for ‘requency 
throughout each band 
FREQUENCY RANGE: (Vision and Sound) 
Band |: 40 to 70 Mc's. continuously variable 
Band Ill: 170 to 220 Mc/s. continuously variable, CALIBRATION ACCURACY + 0.5' 
LEVEL: (peak white vision): | nV to 100 mV pp. 
(sound) | uv to 100 mV r.m.s 
Regulated by independent R.F. controls and calibrated meter, in conjunction with 
multiplier of 20 db steps. A higher output of approximately 500 mV is available for 
multi-distribution 
OUTPUT IMPEDANCE: 75 ohms unbalanced 
SOUND MODULATION: 0.30", at |,000 cps. sinusoidal 
The sound generator can also provide unmodulated C.W. or may be externally 
modulated from a radio receiver or pick-up, etc 
VIDEO MODULATION: The video modulation is in accordance with the B.8.C 
standards and includes horizontal and vertical blanking pulses and the correct 
synchronising pulses. The ratio of sync to modulation is carefully maintained, and 
the halfline frame pulses and the front and back porches of theline pulses areincluded 
The following patterns may be obtained via switches on the front panel :— 
1. Blank black raster for sync separator checking 
2. Blank white raster for interlace checks and hum or breakthrough checking 
3. Line modulated with § uS pulses, rise time 0.1 uS approximated) , for checking 
line linearity. V.F. response, “ringing,”’ etc. The vertical rulings produced 
are variable in number from | to about 40 per line 
4. Line modulated at 2 Mc's, 2.5 Mc/s. and 3 Mc/s. for checking receiver bandwidth 
and definition. The definition lines are accompanied by marker lines at pre- 
determined intervals to facilitate observation of displayed response 
5. Acentre black bar can beinserted for checking!linearity by the two halves method 
6. Frame modulated with a graded step waveform for contrast and V.F. stage 
checking (Gamma) 
7. Frame modulated with wide black bars for checking L.F. response 
8. Frame modulated with chin lines for checking frame linearity 
Any of the line and frame patterns may be combined t> produce a complex pattern; 
for example, patterns 3 and 8 provide a crosshatch pattern suitable for observing 
** pin-cushion “' and “‘ barrel "' distortion and the combined effect of non-linearity 
of line and frame 
VIDEO OUTPUT: The complete video waveform is available for V.F. checks and the 
complete sync waveform is brought out separately. Line and frame biank'ng pulses 
are also brought out separately for use with flying spot scanners or monoscope tubes 
The video output is 5 v. pp. at 166 ohms positive cr negative. An alternative model 
is available with a single positive output of | v. pp. at 75 ohms. 
GENERAL: The master frequency is adjustable and may be locked to the mains or 
unlocked for hum checks. Independent amplitude and frequency control of the 
sound and vision carriers facilitates observation of Sound-on-Vision or Vision-on- 
Sound interference. The generator is rated for continuous operation. The oscillator 
sections are carefully filtered and well shielded and che external stray fields are 
negligible. The instrument with self-contained power supply is contained in a black 
crackle-finished s*ee! case with carrying handles. The case may be removed where 
it is desired to mount the generator in a rack 
POWER SUPPLY: 200/250 voits, 50 cycles, A.C. Mains 
SIZE: I7in. tong x Vin. high x 10in. deep 


Telephone: Bowes Park 6641/2/3 


Reasons 


for choosing 


Direct 
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NEGLIGIBLE BACKGROUND NOISE 
M.S.S. disks permit of a dynamic range greater than 60 db. at 
78 r.p.m. (max. stylus vel. 8 cm/sec., r.m.s.) and greater than 
54 db. at 33 r.p.m. 


WIDE FREQUENCY RESPONSE 
The quality of the equipment used is the only likely limitation 
of the recording range of M.S.S. disks. 


CLEAN SWARF THROW 
The anti-static properties of M.S.S. disks ensure that with a 
correctly designed cutter the swarf is thrown towards the centre 


of the disk in a manner allowing of easy removal. 


HIGH RESISTANCE TO WEAR 
The groove walls of all M.S.S. disks will stand up to con- 
stant playback without diminishing the level of the higher 


frequencies. 


SUITABILITY FOR PROCESSING 
M.S.S. disks fulfil all processing needs; a special feature is the 
absence of the ‘horn’ or ‘hangnail’ at the groove edges even at 
high stylus velocities —a valuable advantage in microgroove 


recording. 
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Recording 


Disks 


RESISTANCE TO AGEING AND CLIMATE 
M.S.S disks can be stored, blank or recorded, for indefinite 
periods under extremes of climate without loss of quality or 


performance 


FOUR GRADES SAVE YOU COST 
A grading system based on selection enables you to choose the 
right priced disk for the job. For example, top grade disks must 
be beyond reproach in appearance as well as performance, and 
are, therefore, selected to conform to extra stringent standards 
of quality. 


en 


Contractors to 

The Admiralty 

General Post O ffice 

Ministry of Suppl 

British Broadcasting Corporation 
at Bas, 


” 
M.S.S. 


You can be certain of a perfect recording with M.S.S. 
disks. That is why so many leading recording and broadcasting 
companies throughout the world always use them. Let us send 
you further information on the four grades of M.S.S. disks 
available. 


RECORDING COMPANY LIMITED 


jz POYLE CLOSE, COLNBROOK, BUCKS, ENGLAND. Phone: COLNBROOK 284 
Manufacturers of Sound Recording Equipment 
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| 
The {invisible link with 
the Isolated Community 


RADIO 
TELEPHONE 


* No Change in Normal Telephone 
Operating Procedure 


* Mains or Battery Operation 


* Signalling Units for All Types of 
Circuit 


The V.H.F. link provides the most 
Subscriber 

: pole-mounted 
tion between isolated communities ae > battery operated 


practical means of direct communica- 


in all areas where the nature of the > tte unit 
terrain or distance involved preclude = 
the use of open wires for junction or 
subscribers’ lines. Dialling facilities 
can be employed, and the radio 


equipment can be interposed in a 


standard line circuit in any part of a 
telephone system without modifica- 


tion to switching equipment. 


Exchange 
equipment bay 


AUTOMATIC TELEPHONE & ELECTRIC CO. LTD. 


Radio & Transmission Division, Strowger House, Arundel Street, London, W.C.2._ "Phone: TEMple Bar 9262. ’Grams: Strowgerex London. 


AT14511-Bx107 


WIrELEss WorLD DECEMBER, 1954 


This low frequency oscillator 
costs only 


SES 


(Bench stands 1 gn. extra) 


This reasonably-priced low frequency 

oscillator is extensively used in the aircraft industry 

and elsewhere as a convenient source of signals down to 
1.15 c.p.s. for the testing and calibration of vibration 
recorders, servo systems etc. It is also widely used in 
medical research and clinical work for the calibration of 
biological amplifiers and recorders, and low frequency 


wave analysers. 


Brief Specification: 


FREQUENCY 
TYPE RANGE Syrur wr 


Resistance capacity 1.15 c.p.s. to 5,500 Sine wave 50 volts 200-250 volts, 40-60 Standard 19° rack 
with automatic am c.p.s | peak to peak push c.p.s mounting, but also 
plitude control effec | pull, with built-in suitable for bench use. 
tive over the whole attenuator Bench stands available. 
frequency range 


CONSTRUCTION 


NOTES. An incremental! switch is fitted. Provision is made for mixing other signals with the output. 


Immediate delivery irom 


EDISWAN 


RADIO DIVISION * THE EDISON SWAN ELECTRIC COMPANY LIMITED 


Member of the A.E.1. Group of Companies 
155 Charing Cross Road, London, W.C.2. Telephone: Gerrard 8660. Telegrams: Ediswan, Wescent, London 
SF 
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2050° ( 


FLAME POLISHING AT 2050°C 


and damage precious records. 


completely free from abrasive substances. 


ALUMINIUM 
MELTS 


We call this stylus the WINDSOR FLAME- 
FASHIONED SUPER SAPPHIRE. Super because 


its the hardest, smoothest, most durable ever made. 


onvey §'6 EACH 


inc. tax, from all retailers. 


makes WINDSOR the most sought-after sapphire stylus 


At last—the first scratch-free cone is now available! There can be no 
harmful substance embedded in a WINDSOR sapphire stylus, to scratch 


Why ? Because the WINDSOR method of polishing is to turn each point 
in flame, at 2050°C. This temperature makes steel look like orange juice; its 
effect on sapphire is to double its tensile strength. A de-stressed, re-crystal- 
lized sapphire is produced. The point, which is rounded to perfection, is 


Holdered in all the usual 
WINDSOR 


family range: 


Midget 


i 
salle 


Trailer 


Cantilever 
ee 
use inthe B.S.R 
MONARCH. 


FLAME-FASHIONED SUPER SAPPHIRE 


Made exclusively by 


SAPPHIRE BEARINGS LTD., 96a MOUNT ST., LONDON, W.! 


Easily the world’s largest makers of Sapphire Styli 


ss 
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This completely new Pye 
equipment has been specifically 
designed for point-to-point com- 
munication and will fulfil equally 
well a ground-to-air role in air 
traffic control systems, 

Push button control brings any 
one of four preselected channels 
into immediate operation; this 
facility is also available when the 
equipment is installed for remote 
unattended operation. The 60 
watt Fixed Station Transmitter 
offers R/T, C/W, or M.C.W. 
operation with ‘break-in’ facilities 
on telegraphy. 

The equipment is suitable for 
unattended operation in the 
tropics. 


Pie 


Telecommunications 


CAMBRIDGE | .« 


| ENGLAND 
<7 


Pye-Electronic Pty., Led., Pye Ireland, Led., 


Pye (New Zealand), Led., Pye Canada, Ltd., 
Ajax, Canada. Melbourne, Australia Dublin, Eire, 


Auckland C.1., New Zealand. 

Pye Radio & Television (Pty.) Led., | Pye Limited, Pye Limited, Pye Limited, 
Johannesburg, Plaza de Necaxa 7, Tucuman 829, Sth Avenue, Bdg., 
South Africa. Mexico 5. Buenos Aires. 200 Sth Avenue, New York 


PYE LIMITED * CAMBRIDGE ENGLAND 
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mXKLI 000 07 00 


C3 


xt 
56008 


(OF wr eveuaea) 


—the first 
name for 
precision 


RENAN ES 


Comprehensive 
technical data of our 
extensive range of 
standard relays 

will be forwarded 
on request 


Most types now available for 
PROMPT DELIVERY 


Moving-Coil Type 


Also manufacturers of:- 
Adjustable Contact Thermometers, 


ELECTRO METHODS LTD. (Division WR ), CAXTON WAY, STEVENAGE, HERTS 
PHONE: STEVENAGE 780 
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High Q 
inductance 
coils 


wound on Ferroxcube cores 


D ESIGNERS of compact and efficient 

tuned circuits and wave filters are 
making ever-increasing use of Mullard 
high Q inductance coils. 

Based on Ferroxcube, the world’s 
most advanced magnetic core material, 
these coils combine small size with an 
inductance of up to 30 henries over a 
wide frequency range. Furthermore, 
their convenient shape and self screen- 
ing properties facilitate either 
individual mounting or stacking. 

Full details of these and other high 
grade components now available from 
Mullard will be gladly supplied on 
request. 

VALUES 

Special Features 

Small size 

Low hysteresis loss factor 

High value of inductance 

Low self capacitance 


Controllable air gap facilitating 
inductance adjustment 


Self screening 
Controlled temperature coefficient 


Operation over a wide frequency 
range 


1000 Easily mounted 
FREQ.Ke/s. 


a ‘ Ticonal * permanent magnets, 
Mullard Mullard | ‘Magnadur’ ceramic magnets, 
QA Ferroxcube magnetic cores. 


MULLARD LIMITED COMPONENT DIVISION - CENTURY HOUSE SHAFTESBURY AVENUE - LONDON 
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X-Ray 
Shield Window 


Stand-off 


Insulator 


Cast in 


ARALDITE 


For moulding, potting or sealing purposes, no resin can compare with ‘Araldite’. 
Added to remarkable electrical and mechanical qualities, it offers outstanding 
adhesion to metals, while shrinkage in setting is exceptionally low. ‘Araldite’ resists 
high temperatures, humidity and corrosive agents and fulfils the Services specifi- 
cation for sealing and potting electrical equipment. 
Our illustrations are of three components from Pantak Ltd., Slough, makers of 
Cable Socket X-ray equipment. Such mouldings must combine high mechanical strength with 
brass tert the capacity to withstand high voltages. They exemplify the versatility of ‘Araldite’ 
epoxy resins. 


These are the new Epoxies! 


‘Araldite’ (regd.) epoxy resins are obtainable in the following forms :— 


@Hot and cold setting adhesives for metals and most other materials 


in common use. 


@Casting Resins for the electrical, mechanical and chemical engineering 
industries. 


@Surface Coating Resins for the paint industry and for the protection 
of metal surfaces. 


Full details will be sent gladly on request. 


Araldite epoxy casting resins 
Aero Research Limited 


DUXFORD, CAMBRIDGE. Telephone: Sawston 187. A Ciba Company. 


@ 264/88 
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There are those who consider that there is little to choose in the range of power amplifiers 
now available—perhaps because the power amplifier is usually considered the ‘‘ easy ” part 
in the search for audio perfection. Why is it then that leading engineers are so enthusiastic 
about the QUAD II design? 


...on feedback and linear 


They like the unique integrated feedback to provide complete stability independent of phase 
changes in the load current . . . the method used for eliminating the loop gain outside the 
audio range without prejudice to the input signal . . . the way that feedback is again used 
to provide optimum design stage by stage and to control the effective time constants. They 
like its use yet again to provide a unique self-balancing phase changer without the usual 
assymetry to the H.T. line. They like, too, the fact that the specification is fully met with 
commercially tested valves without matching or alignment of any kind. They extol ihe 
conservative ratings and restoration from overload (several nation-wide broadcasting cor- 
porations officially uprate the output to 20 watts, since with this degree of overload, distortion 
is still well within their acceptance figures). 


n 
e 


° 


q 
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n 


TOTAL DISTORTION % 
° 
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} ott ; 
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10 15 20 
WATTS OUTPUT 


Linearit 1 overload of the QUAD II amplifier 


Good engineering for the best per- The QUAD II power amplifier is 
“ Tle ‘ = i » : . 
formance* also results in greater primarily designed as part of the 
efficiency. Compare the size of the ‘ si a pe 
QUAD with any other amplifier of complete QUAD II amplifier. The 
approaching specification. Note the power amplifier is also supplied 
size of the output transformer which 
results from optimum choice of flux 2 
and core material to suit design with a suitable input transformer it 


requirements. can be fed direct from a 600 ohm line. 


separately as a quality standard when 


* The unique output stage design principles are discussed in Wireless World, September, 1952. 


The QUAD II is available throughout the world. Fully 
stocked servicing organisations are now operating in Canada, 
throughout U.S.A., Panama, Canal Zone Trinidad, Jamaica 
Venezuela, Australia, Malaya, Singapore, Japan, Hong 
Kong, Burma, India, Ceylon, Pakistan, South Africa, 


Portugal, italy France Switzerland, Belgium, Norway and MANUFACTURING CO LTO 


Sweden 


ACOUSTICAL MANUFACTURING CO. LTD., HUNTINGDON, ENGLAND 
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COSSOR 


AIRFIELD SURVEILLANCE 
RADAR (ACR MK. VI) 


now installed at 
LONDON, ZURICH 
and on Royal Dutch 


Airforce aerodromes 


PERMANENT ECHO CANCELLATION 
C.R.D.F SUPERIMPOSITION 

60 MILES RANGE 

VIDEO MAPPING 


THE COSSOR GROUP OF COMPANIES - HIGHBURY GROVE + LONDON 
A. C. COSSOR LTD . STERLING CABLE CO LTO COSSOR RADAR LTO 
BEST PRODUCTS LTO ° COSSOR (CANADA) LTO BEAM INSTRUMENTS INC., (U.S.A.) 
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FLAC closed field... 


... LOUDSPEAKERS 


These loudspeakers have been designed to provide minimum magnetic 
interference together with high acoustic efficiency. ELAC Elliptical and 
round loudspeakers are used in most of the leading Television and 


Radio receivers. 


PRICES INCLUDING P.T. FOR LOUDSPEAKERS LESS TRANSFORMER AS FROM NOV. Ist. 1954. 


”x 4 Flux 6,500 
Elliptical Gauss 


Flux 6,500 


Gauss 


21/10 


19/10 


Flux 6,500 


Gauss 


21/10 


Flux 7,500 | 


Gauss 


29/1 


Flux 7,500 


ux 500 - 
= 20/6 34/4 


Gauss Gauss 


ELECTRO ACOUSTIC INDUSTRIES LTD. 


Stamford Works, Broad Lane, Tottenham, N.15 
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ALUMINIZED 


USEFUL 
LIGHT 


A.N Ediswan Mazda aluminized pic- 
d ture tube gives a picture 60% WITHOUT ALUMINIZING 

brighter and more contrasty than is Without aluminizing, tubes waste half 
possible with an ordinary tube. their light (see diagram above). To 


counteract this the brilliance must be 


addition, Edisw a inizin sad 
In addition liswan lum 8 increased and the tube life is shortened. 


protects the screen from ion burn and, 
with the new Ediswan ion trap tetrode SCREEN 
gun to protect the cathode, tube life 


is increased. eee 
“diswan production methods, which som mone 


LIGHT 
include the special in-line vacuumiz- OR BACKING 


ing system, ensure a higher, more 
uniform standard of lasting efficiency. WITH EDISWAN ALUMINIZING 
For complete satisfaction demonstrate Ediswan aluminized tubes have a mirror 
and recommend Ediswan Mazda backing to the screen. All the light is 


aluminized picture tubes. thus thrown forwards giving brighter, 
clearer pictures and extra life. 


EDISWAN —iirumn 


MAZDA 6 fully equipped cathode ray tube servi-e 

depots provide better, quicker tube testing 

ALUMINIZED CATHODE RAY TUBES should the need arise. Stocks of tubes are 

THE EDISON SWAN ELECTRIC COMPANY LIMITED, available in 26 Ediswan Offices. Only 

155 Charing Cross Road, London, W.C.2 and Branches. Ediswan give such complete backing to 
Member of the A.E.1. Group of Companies. the Trade. 
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radio products Itd. 
OQSMOUR (Dept. W.60) 416 BRIGHTON RD, SOUTH 
CROYDON, SURREY. Telephone Croydon 5148/9 


These really powerful units in compact form give quality and performance right out of proportion to their midget size and 
modest cost. Osmor ‘'Q”’ Coilpacks have everything that only the highest degree of technical skill can ensure—extra 
selectivity, super iti y. Size only 14 x 34 x 2¢ with variable iron-dust cores and Polystyrene formers 
Built-in trimmers. Tropicalised. Preali . Receiver-tested and guaranteed. Only 5 connections to make. All types for 
Mains and Battery superhets. and T. receivers. ideal for the reliable construction of new sets, also for conversion o' 
the 2! Receiver, Fai ise. Type 18, Wore Utility and others. Send to-day for particulars! 


SEPARATE COILS OSMOR sTATION SEPARATOR CHASSIS CUTTER 


The Separator may easily be tuned to eliminate 
A full range is available for all popular wave- any one station within the ranges stated and 
bands and purposes. Fully descriptive leaflets 
and connection dataavailable. (Optional) new fitting takes only afew seconds. Sharp tuning 
simple fixing 2d. extra Just note these is effected by adjusting the brass screw provided ' 
“S$ Sear" Features * Only tin. high 2 
* Packed in damp-proof containers. * Vari- 3 
4 


Type Hole Sizes Prices 


lin. x Igin. 19/6 
fin. x Thin. 16/9 
din. x I fin. 72/6 


able iron-dust cores. * Fitted tags for easy TYPE METRES 3 2 27/3 
in, x 41M. 


connection * Low 141-250 
loss Polystyrene for- 

mers. L. or MW » 

T.R.F, REACTION Plugs 
COIL TYPE QR ped 


218-283 il \ 
267-341 ust. list on request 


319-405 


455-567 | -F.s, Permeability- tuned 4 with | 


A range of coils for | 

F.M. Receivers 7'6 1450-1550 ; flying leads. Standard size Igin. x Ijin. x 

shortly available. | 410-550 k/e ' 3¢in. For use with OSMOR coilpacks and | 
| 


! 
2 
3 
4 
11-12, 4/9, receiver 5 395-492 
6 
7 
8 


A special design of meg 14/6 pair. Midget LF.s. 465 kj/c. 
coils now available . COMPLETE fin. x din, x 2gin., 21/- pair. PREALIGNED. 


for reflex circuits 1/6 extra, both types. 
Send 5d. (stamps) for fully descriptive literature DIALS—VARIOUS DIALS CALIBRATED Toc cous 
including “‘ The really efficient 5-valve Superhet Metal dials, overall size 5fin. square. Cream background, 3-colour 
Circuit and Practical Drawings,’’ 6-valve ditto, Type Mi, L.M.S. waves. M2, L. & M. waves. M3, M. and 25S. waves 
3-valve (plus rectifier) T.R. circuit, Battery Price 3/6 each 
@ portable superhet circuit, Coil and Coilpack Pointer 1/6; Drum, Drive, Spring and Cord, 3/2. 


leaflets, Chassis Cutter leaflet, and full radio and component lists, and Type A glass ne gente, measuring Jin. x Tin, (9 ry! overall). Mounts 
interesting miniature circuits, etc in any position. Choice of two 3-colour scales, 24/6. P. & P. 1/6. 


PPP PPP PPP PPD PPP PP PDP PD PPD PDD PP PPP PPP LDP LAP LPPLPPLPLPPPPPLPLP PLY 
OUR TECHNICAL DEPT. WILL BE PLEASED TO ANSWER (BY LETTER ONLY) ANY ENQUIRY RELATING { 
TO CIRCUITS IN WHICH OSMOR COILS OR COIL PACKS ARE USED OR ARE INTENDED TO BE USED. 


WE ENDEAVOUR TO KEEP ABREAST OF THE TIMES BY BUILDING THE VARIOUS CIRCUITS PUBLISHED IN 
“WIRELESS WORLD,” “PRACTICAL WIRELESS,” “RADIO — ETC. WE KEEP STOCKS OF THE COMPONENTS 


“ PRACTICAL WIRELESS" “WIRELESS WORLD” “ RADIO CONSTRUCTOR” 


Coronet Four; Beginners’ Superhet; “No Compromise” TRF Tuner Converting the TRII96 receiver to a 
Modern High Power Amplifier 2; Attache “Midget Mains Receiver." Sensitive general purpose s’het receiver simple 
crystal diode set. Radio feeder units. 
Economy 8 W.P.P. Amplifier. Circuit 
Band-Pass 3; Modern |-Valver; 3-speed (special coils in cans available), Midget | and details available for adding push-pull 


Case Portable; RI155 Converter; A.C 2-valve Receiver. Television Converter 


Autogram, modern reflex, etc sensitive T.R.F., etc. to the 5/6 valve Osmor superhet. 


A LIST OF FIXED CAPACITIES AS REQUIRED FOR SWITCH TUNING AVAILABLE ON APPLICATION. 


‘Q COIL UNITS MAKE EASY SWITCHING 


Wavebands may be added or changed in a few 
minutes. Switching arrangements can be increased 
as required, Multi waveband Coilpacks may be 
easily made up. The Coil Unit consists of Aerial 
and Oscillator Coils and Trimmers wired and ready 
to connect to switch 


"W 3dAL LINN TOD 


COIL UNIT TYPE L 


THE SIMPLEST AND MOST CONVENIENT 
METHOD OF SET BUILDING SO FAR / PER _ including 4 
DEVISED FOR THE AMATEUR. "= UNIT foolproof drawings. 


NEWCOMERS TO RADIO: WE HAVE A NEW DEPARTMENT READY AND WILLING TO HELP 
DESIGNERS ARE ASSURED OF FULL CO-OPERATION 


Please let us know your requirements — send us your problems. 
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Dex 


Why we recommend 


TAPE RECORDER 


There is no other equipment at such a low price capable of 
the high performance of the “ Playtime.” You will want to 
possess this remarkable recorder, giving you a new world of 
entertainment and pleasure! 


The smallest and lowest-priced Tape 


- - 
we | Recorder giving ONE hour’s playing time. 
j This sensational recorder is now available 
in from our stock. 


The ‘PLAYTIME’ Tape Recorder 


makes an ideal Xmas-Gift—make sure you 
buy one in time—the demand is great— 
so order now! 


ACCESSORIES 


Matching High Fidelity Crystal §2 
Microphone pee - = 


ONE HOUR Spool pecially matched 26 6 


Carr. and tape a 


— epang 190 GNE. » Complete with all Accessories £31/4/6 
SPECIFICATION 


LIGHT IN WEIGHT—only 16 lbs Buy it under the 
LOW IN PRICE—only 26 gns. or complete with high M.O.S. PERSONAL CREDIT PLAN. 


fidelity matched crystal microphone and ONE HOUR Send only 20°. deposit with balance over 12 or 
pool laboratory matched tape for £31 4s. 6d 18 months 


SINGLE KNOB CONTROL by joystick for record, play- 


back, rewind and fast forward without unlacing tape. 


SELF-CONTAINED for Recording, and Playback through 
any Radio or amplifier thus making possible high fidelity 
reproduction through the system used. 


UNIFORM FREQUENCY RESPONSE between 


60-6 00K 8 


COMPACT AND SMALL—overal! size only 12}in 


10in 441n 
ATTRACTIVE APPEARANCE—finished in 2-tone 


leathercloth with detachable lid and handsome gilt fittings 
FULLY AUTOMATIC operation and erasure 

FOR USE on 220-250 v. A.C. 50 c's. 

POWERED by specially designed motor 


HI FIDELITY ww ordi : C 
GH FID twin track recording heads completely THIS |. THE CHASSIS AND TAPE DECK OF THE ‘PLAYTIME’ 


nclosed in handsome dress cover affording complete pro- —THREE YEARS IN DEVELOPMENT, IT IS SCIENTIFICALLY 
tection against stray magnetic and electrostatic fields. DESIGNED AND PRECISION ENGINEERED 


See it and hear it at the RADIO CENTRE 
«6s MAIL ORDER SUPPLY CO. 


THE RADIO CENTRE 
33 TOTTENHAM COURT ROAD - LONDON w.t MUSeum 6667 


R 
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You can use Pre-recorded Tapes 


WITH THE 


SUITCASE 
TAPE RECORDER 


The Economical, Multi-purpose 
TWO-SPEED Tape Recorder 


ONLY 4S iis. J 


Carriage and packing |5/- 


Simple to operate, the Editor is in use throughout 
the world for many different purposes. Easy to 
carry—easy to look at. Operating height only 
just over 5in. The ‘‘ EDITOR” is the smallest, 
mains-operated portable tape recorder using 7in. 
spools on the market. 


SPECIFICATION ACCESSORIES 
* Tees foceds 7}hin. and 3fin. per second %& Twin The ‘ Editor” is supplied ready for use complete 
% Three specially designed recording motors provide with 1,200ft. spool of high coercivity Tape and 


on forward run and 50 sec, rewind without Ronette desk microphone. The Editor’s ingenious cir- 
uniacin meee TRE 20 cuitry is built on a quickly 
IN ) BLE CON- . ; 
* Oo gy F BAsS AnD Taam ON SPARE SPOOLS OF TAPE removable, all-steel frame—a 
BACK Negligible woe we mpl % 1,200ft 1,200ft. spool 
tape will provide C ours laying time. 
Amplificr may be used independ fently for high 600ft. spool 
uality record nen: eng 
fligh fidelity Recording head * Provision for 
external speaker *, 4 watts out *. *% Positive 
servo braking on ‘unctions Sompact size ’ 
for ease of handling, only 16fin. x {2in. x Sin. * M.0.8. PERSONAL = Send only 10% Deposit. 
with lid 7in.) % 200-250 v. A.C. mains. 


* /Gram. and Microphone Inputs ye Auto- CREDIT PLAN 9 over 12, 18 or 24 months. 
matic Erasure. 
%* Drop in Tape Loading. 


The “EDITOR SUPER” is now available 


a3 GNS. “0 ond packing A de luxe version of the ‘‘ Editor,”’ with 
are re 15/- many attractive facilities, such as ‘‘ mixing ’ 

Or 10%, Deposit. Balance over of inputs; all-leather suitcase; new design 
any period up to 24 months. super tape deck. 


remarkable development in 
chassis construction 


Balance 


Come and see it at The Radio Centre 


“MAIL ORDER 


Telephone: MUSeum 6667. THE RADIO CENTRE 
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Designed to obtain the best results 


from Modern Gramophone Technique 


Jie BURGOYNE , (iy 


8-Valve Superhet 
RADIOGRAM CHASSIS 


With a push-pull output giving 8 watts of undistorted 
quality reproduction and using negative feedback, this 
fine chassis is supplied for those connoisseurs wanting 
only the best, at a price within their means. 


TWO YEARS’ GUARANTEE “2° Sail 
Our faith in this chassis is such GNS. 
that we offer with every chassis Carriage and packing 7/6 
sold a two years’ guarantee (Valves LP. FACILITIES 
RSS ‘ ” 2 EASY H.P. 

ubject to maker’s usual guarantee). Send only 10%, deposit, balance 
over any period up to 18 
TECHNICAL DATA months. 


% Illuminated full vision coloured tuning 
scale Lijin 6hin. * 8 watts push-pull eutput. 


: % Heavy gauge steel chassis, specially 
Negative feedback treated against corrosion. 

valves—6C9, 6F15, 6L.D20, 6L1, (2)— % Special mains transformer with smooth- 
6P25, UU7 and 6MI ing circuit reduces hum to a minimum 

~di tion. 

Separate bass and treble controls for = ae long ote al or 12in 
oo ae P.M. speaker. RECOMMENDED LOUDSPEAKERS 
Wave bands 16-50; 190-550; 1,000- yf Speech coil impedance 3 or 15 ohms WB HF1012 - GOODMANS AXIOM 150 


hae tr Extension speaker sockets WHARFEDALE GOLDEN 10 
Magic eye tuning indicator and precision & Size 9}in. high = 13in. wide x 8in ‘ 
flywheel tuning deep—chassis height 2}in All available from stock. 


M.O.S, PERSONAL CREDIT PLAN 
IV TT ry ! The deposit may be any amount convenient to the purchaser, but 
BU Y I HE M:O:S WAY! must be at least one-tenth of the total of Cash Prices for any 
item or items (which may be grouped). 
| balance remaining when the deposit is subtracted from the 
, total cash price may be spread over 6, 12, 18 or 24 months, and 
Possess that Gear you have always for these periods the charges are on a sliding scale. 
wanted by using our Personal Credit For 6 months add 2/- in the £ to the Balance. 
2 


Plan. » 12» 6 " " 
18 a 3/46 4, %» ” 
» 24 9 d= » ” ” " 
Minimum rates are necessary because administration costs are 
e LOW DEPOSIT fixed for every transaction, no matter how small, and are as 
follows:— 


@ REASONABLE CHARGES 20/- where the balance is p or under. 


” ” ” 


ai- , “ » £86 
@ PERSONAL SERVICE * H.P. agreements for 24 months should be not less than £50 
value. 


AT THE RADIO CENTRE SEND OR BRING US YOUR ORDER TODAY 
WITH SECURING DEPOSIT. OUR RANGE OF 
@ QUALITY EQUIPMENT MERCHANDISE IS UNSURPASSED. 


& EASY REPAYMENT Please add sufficient to allow 


for carrag. and packing. 


SUPPLY COMPANY 


33 Tottenham Court Rd., London, W.1 = Telephone : MUSeum 6667 


WireLess WorRLD DECEMBER, 1954 


VOLTAGE STABILISERS 


Cold cathode gas filled regulator tubes provide a sensibly constant output voltage from a source of supply 
liable to fluctuation, and under conditions of variable load, within certain limits dependent on the rating of 
the tube. They may also be used in cascade to obtain still greater reduction of output voltage fluctuations 
and in combinations of series and cascade connection 


Dimensions 


(maximum) 


Electrode 


meoximum) 
Resistance 
Current 
Current 
(Volts) 
American 
Equivalent 


on 


erating Voltage 
(Megohms) 
CV Number 


Striking Voltage 
Maximum Tube 
Regulation over 
Current Range 


Minimum Tube 


Ignit 


BRITISH 4-PIN 
B7G 
B8G 
87G 
1.o 
BBG 
87G 
FLYING LEADS 
FLYING LEADS 
FLYING LEADS 
87G 
1.0 
1.0 
B7G 
87G 
HIGH STABILITY TUBE 
QS. 63/3 87G 5651 | 449 


OA3 | 3798 
oc3 686 
OA2 | 1832 
O82 | 1833 


wuUUVUUnNnD ROO eP 


RADIO FREQUENCY HEATING VALVES 


English Electric Valve Company has developed two valves to meet the urgent needs of Radio 
Frequency Heating. They have been specially designed for this purpose and may be obtained in 


either air cooled or water cooled versions 
BR 1102 BR 1103 
BW 1103 


DATA 


Filament Voltage* 

Filament Current (nominal) 

Peak Usable Cathode Current 

Anode Voltage (0.C.) 

Anode Dissipation 

Grid Dissipatior 600W max 
Amplification Factor (at Va=9.0 KV, law I.SA 

Amplification Factor (at Ea= 5.0 KV, la= 1.0A) 25 

Mutual Conductance (at Va=9.0 KV, lam ISA 

Mutual Conductance (at Ea 5.0 KV, la=l.0A 8.3 mA/V 
Operating Frequency (for full ratings Y 00 mc/s 


TYPICAL OPERATING CONDITIONS (OSCILLATOR) 


Filament Volts 82V 60V 
Anode Voits (D.C.) 12 kV B5kVv 
Anode Current (0.C.) 5.5A 275A 
Grid Current (D.C L4A O75 A 
Grid Volts (0.C 740 V Si0 Vv 
Grid Resistance 530 ohms 670 ohms 
Anode Grid Dissipation 17.5 kW 8kW 
Power Output 47.5 kW 15 kW 


*Thoriated Tungsten Filament 


t The starting filoment current mu ot exceed 525 A. even momentarily. at any time 


tThe starting filament current must not exceed 260 A, even momentarily, ot any time 


ENGLISH ELECTRIC VALVE COMPANY LIMITED 
WATERHOUSE LANE, CHELMSFORD, ESSEX 
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Illustrations by courtesy of Standard Telephon 
and Cables Limited who say, “ These vibrators 
have been chosen as they give a faithful 
reproduction of the input wave form and enable 


high accelerations at any frequency to be 
obtained.” 


| Sj 
wilh GOODMANS  =WIBRATORS 


xf RESONANCE NOISE describes a particular 
aN factor in a valve which can very seriously impair 
its otherwise good characteristics. Only when 
‘“ R.N.” is negligible can a valve operate strictly 
according to its published “‘ curve” and data. 


Just another of the wide 
applications of Goodmans 
Vibration Generators. Perhaps 
‘controlled vibration’’ can 
serve you also. 


N NSS WS 


WV 
WV 


S 


XS 


Complete investigation of this phenomenon 

is only possible by subjecting the valve to 
controlled vibration throughout a wide frequency 
range. If the valve is operated in a Class A 
circuit, and the A.C. noise voltage appearing at 
the anode of the valve is presented on an 
oscilloscope, a resonance diagram against input 
frequency can be obtained. By this means it 

is possible to excite the valve in the range of 
frequencies 20 to 10,000 c/s, and the resonance 
noise performance checked. By the use of a twin 
mounting as illustrated, comparisons of valves 
can be made under identical conditions. 


The range includes models 
developing a force of +- 300 Ibs. 
to the midget model with a force 
output of -+- 2 Ibs. for optical-cell 
research and hairspring torque 
testing etc. Full technical data 
available from ‘‘ Vibration 
Division W ” 
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GOODMANS INDUSTRIES LIMITED Y 
AXIOM WORKS, WEMBLEY, MIDDX. 
Phone: WEMbley 1200 (8 lines) 
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PETS TALES BP 
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AM 
WITHOUT 
FM 
/ WITH THE 
STANDARD SIGNAL 
GENERATOR 


TYPE TF867 


Ee SE PN EPR PM Se 


EXCELLENT amplitude modulation is an outstanding feature 


accompanied by unmeasurable f.m, Other features include i 


a.m, 


Wide Range: 15 kc/s to 30 Mc/s on 15 ft. high-discrimination full- 


vision scale. 
Crystal Accuracy : 0.01% with built-in 1 Mc/s harmonic source. 
15 ke/s Unmodulated Carrier showing 
High Output: 4 volts down to 0.4 microvolts. Onne teparores 


Flexible Modulation: Internal 400 and 1,000 c/s, external 


within a db. 


50-10,000 c/s 


Also incorporated ; Automatic level control, overall negative feed-back 


from r.f. output to modulation input, modulation 
monitoring by dual-rectification and variable impedance 
termination with animated diagram. 


320 ke/s Carrier modulated at 400 cps 
. _— audio source on lower trace shows fidelity. 
A signal generator also ideal as a video oscillator for wide-band television systems a ee ee 


TEST OSCILLOGRAMS 


MARCONI instruments 


MARCON! INSTRUMENTS LIMITED ST. ALBANS 


Midland Office > Th 


HERTS « Telephone: St. Albans 6160/9 
Northern Office : 30 Albio treet. * . H 
Export Office: Marconi House. ‘ 


gsto por 
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LEARN THE 


PRAGTICAL 


WAY 


Specially prepared sets of radio parts with 
which we teach you, in your own home, 
the working of fundamental electronic 
circuits and bring you easily to the point 
when you can construct and service radio 
sets. Whether you are a student for an 
examination; starting a new hobby; intent 
upon a career in industry; or running your 
own business—these Practical Courses are 
intended for YOU—and may be yours at 
very moderate cost. 


EASY TERMS FROM15/- A MONTH 

With these outfits, which you receive upon RADIO Elementar y—For 

enrolment, you are instructed how to build 

basic Electronic Circuits (Amplifiers carrying out basic practical work AL =GqUreENT §6SurrinD 
Oscillators, Power Units, etc.) leading to in Radio and Electronics, from first IMMEDIATELY AND REMAINS 
complete Radio and Television Receiver principles and leading to the design YOUR PROPERTY 

Testing and Servicing. and building of simple Receivers. 


RADIO Advanced—With this equipment, 
you are instructed in the design, construction, 
testing and servicing of a complete modern 
Superhet Radio Receiver. 


TELEVISION Outfit No. 3 
—With this equipment you are instructed 
in the design, construction, servicing and 
testing of a modern high-quality 15” 
Television Receiver. 


POST THIS COUPON TODAY 


OTHER COURSES WITH EQUIPMENT INCLUDE: 


MEGHANICS - ELECTRICITY | 
CHEMISTRY - PHOTOGRAPHY | ~~ ____- 
CARPENTRY Chiswick, London, W.4 


Please send me your FREE book on Practical 
Courses: | am inceresced in Radio | () , 
Radio 2[), Television (), 


Other subjects 


ALSO DRAUGHTSMANSHIP - COMMERCIAL ART | 
AMATEUR S.W. RADIO - LANGUAGES - ETC. 


ADDRESS 


12/54 _ 


E . M s | . IN STITUTES The only Postal College which is part of a world-wide Industrial Organisation 
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HIGH FIDELITY 


AT REALISTIC COST 


F. j. CAMM 


Editor of ‘Practical 


Wireless’ and 


Pracncal Television 


JOHN 
GILBERT 
of Northern 
Polytechni 
B.B.C, 
Club 


and of 


Inventors’ 


P. WILSON 


Technical Editor 
*The Gramophone’ 


H. } 

BARTON- 
CHAPPLE 
Wh.Sch. 


Hon, M Brit LR 


L. 
ORMOND 
SPARKES 


Radio Consultant 
ind Designer 


...say the experts — and the public! 


Prov. Patent 
10037/53 


WORLD-FAMOUS 


ay Mathis pues 


HI-Fi UNITS 


ASTOUNDING REALISM of reproduction at amazingly low cost, made possible 
only by specialised designing and manufacturing resources. The patented 
Cambric Cone combines with high flux density Alcomax magnet, and robust 
die-cast chassis to produce a speaker unrivalled except at many times the price. 
Now available with exclusive universal impedance speech coil (at 3, 7.5 
and 15 ohms) on models marked with an asterisk. Write for descriptive 
leaflets, or ask your usual dealer to demonstrate. Alternatively, these and 
other Stentorian speakers may be heard at our London Office (109 Kingsway, 
W.C.2) any Saturday from 9 a.m. to noon. 


CAMBRIC 


LOOK AT THE PRICES! 


Model HF5I0 
HFS510 
HF6I0 


READY -TO-ASSEMBLE 


BASS REFLEX 
CONSOLE CABINET 


for 10° or 12” units, in polished 
walnut, size 32" x 22” x 16", 


£10.10.0 
Corner Console Cabinet for 8 
unit, £5.10.0 


Full details on request. 


Steel Unit ... 

Die cast Unit 
” Steel Unit ... 
HF610 ” Die cast Unit 
HFBIO ” Steel Unit ... 
HF812* 8” Die cast Unit 
HF912* 9” Die cast Un't 
HFIOI2* 10° Die cast Unit £3.17.6 
HFI214 12” Die cast Unie €9.15.6 
(Tax Paid) 


WHITELEY ELECTRICAL RADIO CO. LTD 
MANSFIELD NOTTS 


£1.17.6 
£1.19.6 
£2.10.6 
£2.12.6 
£3. 0.6 
£3. 5.6 
£3. 9.6 


Lo ee ee ee 
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(photograph by courtesy of E.S.A. Lid., Stevenage) 


Tis is a typical application of R.F. Heating as used in the Woodworking Industry, 
showing how shapes are manufactured with veneers. The jig is of laminated wood, in 
the form of the final shape. and is lined with aluminium sheets which are connected to 
the terminals of the R.F. Heater. 


The pressure, which should be about §0 Ibs. per square inch, is applied on the centre 
ram by means of a hydraulic pump. With this method the R.F. is fed to the two plates 
which cause the wood mass to become hot and the resin to cure in a few minutes. 
Thus only one jig is required to give a large daily output and the cost of the job is thereby 
reduced. Less floor space is required than for any other method. 
The main advantage of R.F. Heating over other methods, however, is that heating can 
be localised and heat will only be applied where it is needed. 

Agent for London & Southern England 
Messrs. H. F. Industrial Services Ltd., Fairfax Road, London, N.8. Telephone: Fitzroy 0045 

Agent for Scotland 


Messrs. Pye Scottish Telecommunications Ltd., 74 York Street, Glasgow, 
Telephone: Glasgow Central 7637. 


ALL COMMUNICATIONS TO BE ADDRESSED TO:- 


— 
MESSRS. PIE, LIMITED 


R. F. HEATING DIVISION © RADIO WORKS «+ CAMBRIDGE + ENGLAND 
Telephone : Cambridge 57590 


Wire_ess Worip DECEMBER, 1954 


4d NOW —a range of 
‘CERAMIGAPS’ for your 
“\} Storage Unit! 


The LAB Continuous Storage Unit is widely acknowledged 
as the most efficient and convenient method of storing and selecting 
resistors. Now its usefulness is still further extended 
with the introduction of LAB pak’d ‘ Ceramicaps’. 
With the LAB Unit, research and experimental 
laboratories and small production groups 
have to hand immediately, a complete range 
of resistors and ‘Ceramicaps’, easily selected 
with card index simplicity from some 700 
sorted and carded components. Empty cards 
are merely replaced with full ones 
from stock. 

The LAB unit is supplied 
FREE with initial purchase 
to your specification. 
Standard assortments 
available. Each LAB Unit 
can be used to store one type 
of component exclusively, or 
quantities of the complete 
range of resistors and 
‘Ceramicaps’. Full details and 
illustrated list will be sent on 

application 


RESISTOR ‘ Le 
Type Loading Max. Range | Dimensions CONTINUOUS 


ijwatt | 4 watt ix h* 


10 
Leto at ee | | STORAGE UNIT 
; Tolerance available + 20%, 10%, 5% __ = 


HIGH STABILITY RESISTORS 
4 watt 4 watt 750 | | ohm . 
| | | to 500 1.1 2 0.1 


! | megohms i 
__ Tolerance available +5%, 2%, 1% * Continuous Storage for 
WIREWOUND RESISTORS y ‘ i ’ 
Mo - le | Resistors and ‘Ceramicaps 
* CERAMICAPS * 
Tubulars 3- 470 pf Tolerances 12%, 10% 
500 . $000 pf Hi-K 


% Values separately carded 


The Lab Continuous Storage Units are available from your normal source 


of supply, but more detailed information can be obtained from _ Finger-tip Selection 


THE RADIO RESISTOR COMPANY LTD 


50 ABBEY GARDENS - LONDON - N.W.8 - Telephone: Maida Vale 5522 
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<(jj> FREQUENCY 
STANDARD TYPE 761 


HIS instrument has been de- 
signed to fill the need for a 
self-contained compact frequency 
standard of moderate cost and very 
high accuracy. 

Sine wave and pulse signals are 
produced at five standard fre- 
quencies, the pulse waveforms being 
extremely rich in harmonics. 

An oscilloscope complete with 
X and Y amplifiers is incorporated 
for visual frequency comparison, 
and a Beating circuit and loud- 
speaker for aural checking. Standard 
frequencies are switched to these 
two circuits internally, and their 
employment is therefore unaffected 
by connections made to the output 
plugs 

A synchronous clock driven 
from a voltage of standard frequency 
provides a time standard which may 
be maintained accurate to within a 
few seconds a year. 

rhe instrument is enclosed in 
one of the Airmec range of cases 
which is suitable either for bench use 
or forward mounting on a 19in. rack. 


@ Master Oscillator: Crystal-controlled at a frequency of 100 kc/s. The crystal 
is maintained at a constant temperature by an oven. 

@ Outputs: Outputs are provided at |00c/s., | kc's., IO ke/s., 100 ke/s., 
and | Mc/s. 

@ Waveform: The above outputs are available, simultaneously with 
sinusoidal or pulse waveform from separate plugs. 

@ Stability: Four hours after switching on a short term stability of 
considerably better than | part in 10° is obtained. 


Full details of this or any other Airmec instrument will be forwarded gladly upon request 


AIRMEC LIMITED 


HIGH WYCOMBE, BUCKINGHAMSHIRE 


Cables: Airmec High Wycombe 
Tel: High Wycombe 2060 
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The superlative perform- 
ance of the ‘‘ CONCER- 
TONE” recorder is a 
reflection of the high 
standard of workmanship 
in the instrument. Of 
British manufacture, em- 
ploying a tape mechanism 
made } the company in 
its own precision machine 
shop, the CONCER- 
TONE ” embodies all fea- 
tures essential to a first- 
class instrument. 


if you would like further 
details of this really high 
fidelity recorder see your 
dealer to-day. In the 
event of difficulty, write 
enclosing a S.A.E. Due to 
to the large volume of 
orders taken during the 
Radio Show, there is 21 
days delay in despatch. 
The ‘ CONCERTONE” 
is worthy of the title 
British Manufacture, and 
well worth waiting for. 


THE 


MAGNETIC RECORDER 


48 GNS COMPLETE « 
HP. 


aes 


130/- Deposit © 24 payments of 50’- 


12 MONTH WARRANTY 


@ 2 year warranty 


Abridged Specification 
7yin. and 3Rin. 
Fast Forward and Rewind. 


Tape speeds, 
sec. 
Self-compensating Servomatic 
brakes. Single slot loading. 
Position scales. Inputs Mic., 
Rad. and Gram. Frequency 
response 7tin./sec. 50-10,000 
cps. within 3db. 32in./sec. 50- 
6,000 cps. within Sdb. Bias 
freq., 5I Half track 


recording. Interlocked controls 


kc/s. 


Wow and Flutter not more 
than 0.2% 
inaudible), Recording to Inter- 
national Standard. Cabinet— 


max (completely 


Blue and Grey rexine. Storage 
Mic. lead. 
Detachable lid. Gross weight, 
26 Ibs. For 200/250 v. A.C, 
ONLY 


for and Mains 


FISHER ELECTRONICS COMPANY LTD. 


70, BREWER ST., LONDON, W.1. 


TRADE & EXPORT ENQUIRIES WELCOMED. 


Open on Saturdays 1(0—5, Weekdays 9—6 p.m 


Phone: GER 3376 


Does not cur! 


and smooth tracking 


reasons why those concerned 


with recorded sound choose 


RR IROY 


MAGNETIC 


RECORDING TAPE 


Gives the highest 
none ratio—excelling 
response 


lies flat on the transducer 
head, giving better frequency response 


negligible stretch, and 
possible tensile strength 


ossible 
1 high-frequency 


Has a superlative dimensional stability 
the 


signal-to- 


xt 


124 


highest 


x " 


Suitable for Single or Double Track Recording. Length | ,200ft. 
on Tin. Diameter Spool—Frequency response 50 C.P. 


ke's. at 7.5in. per sec. Breaking strain exceeds 4ib 


18 


Has the lowest possible surface friction— 
reducing wear on transducer 
guide pillars 


heads, and 


Has the best possible dispersion of oxide 
particles, free from coagulation, and 
flocculation ensuring low noise level 

ls correctly heat-dried to 
blocking '* and sticking 
under storage conditions 


preclude 
layer-to-layer 


The Lacquer is formulated to attain the 
maximum adhes'on to the base material 


GROSVENOR GARDENS 
RKS & LABORATOR 


LARCH ROAD 


y 25 


LONDON 


Xx 
a 


104 


SW 


DASHWOOD 
SWi2 


Discourages static collection during fas 
forward, and fast re-wind operations 


The Kraft Paper base has been selected 
after careful development with the paper 
manufacturers—flexibility, and super 
calendering being prime considerations 
The Lacquers are pigmented with the 
highest grade powder The individua| 
particle size is less than one micron 


(0.000039 inch) 


22/6 


RETAIL 


S. to 10 PRICE 


MAGNETIC COATINGS LIMITED 


LONDON 


SLOANE 912 
TRADING ESTATE 
BALHAM 5579 


4 


The pigment is dispersed and milled, with 
the highest degree of control, thus 
ensuring a uniform dispersion of the 
oxide particles within the binder 

The spools were designed to incorporate 
the “universal "’ hub, perfect balance, 
and negligible rotation noise. 

“ FERROVOICE "' products are subject 
to continuous development by our 
technical staff 

** FERROVOICE has a Coercivity of 
270 oersteds (BHC) remanence 
730 gauss, when subjected initially to a 
magnetising force of H = 2,000 ocrsteds 
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Loud-speaker Manufacturers to the radio industry since 1930 


We do... We dont 


We have used these headings alternately 


for some months. but on this occasion it 1s 


We do 


sincere greetings and a handshake in print to all those 


simply 


extend 


whom we have served in the pas: year—radio and television 
manufacturers who use R. & A. speakers the retailers 
who sell the sets containing them and lastly, if indirectly, 
those millions of users in all parts of the world who enjoy 


R. & A. quality and reliability. 


We bope still to be serving them all for many years to come. 


REPRODUCERS AND AMPLIFIERS LIMITED 


WOLVERHAMPTON ENGLAND 


Telephone ; Wolverhampton 22241 (5 /ines 


Telegrams Audio Wolverhampton 


ASA AWG AWAWAWAWAWAW AW AW AW AWAWAWTAW AAW AS 


46 


REAL HIGH FIDELITY at modest 


Wiretess Wori_p 


®Manufacturer-to-Consumer policy saves you at least one-third cost! 


We are now specialising in the supply of units 
for making up high-fidelity Radio and Record- 
reproducing Equipments for use in the Home, 
smal! Halls, Schools and Gramophone Societies 
and single items for replacing in existing equip- 
ments and radiograms. 

Our Chief Engineer, who is operating a Technica! 


Guidance Service, is available daily, including 
Saturdays, from 10 a.m. to 6 p.m., or will deal 
with —— by return of post. Our new illus- 
trated talogue and Supplement will be a great 
boon to those desiring hig’ 
modest expenditure. 
your copy now, 


quality equipment for 
Send two 2}d. stamps for 
It may well save you pounds. 


No. | "SYMPHONY" AMPLIFIER is a 3-channel 
5S-watt Gram/Radio Amplifier with astonishingly flexible 
tone control. You can lift the treble, the bass, or-—and 
here is the unique feature—the middie frequencies to 
suit your own ear characteristics and the record or radio 
programme being heard. it is thus possible to arrange 
the frequency-response of the amplifier to a curve equal 
and opposite to the resultant curve of the other items in 
tke chain so chat what finally registers in the brain is as 
per original. This flexibility of control is far more impor- 
tant than mere nominal linear response of che amplifier, 
as the pick-up, speaker, etc., are not tinear. Independent 
Scratch-Cut is also fitted and special negative-feedback 
circuit employed. The Amplifier can accommodate a wide 
variety of records from old 78's to new L.P.'s. Input is for 
all types of pick-up of O.lv. output or more and there 
is full provision (and power) for Radio Tuner. It is available 
to match 2/3 or 15 ohms speakers. Price: 10 gns. (carriage 
5/-). Pieced in Portable Scee! Cabinets, 35/- extra, 


No.2 "SYMPHONY " AMPLIFIER as No. | but with 
10-watt Push-pull triode output and triodes throughout. 
Woden mains and output transformers and choke. Full 
provision and power for Tuner. Output tapped 3, 7.5 
and 15 ohms. Competes with the most expensive ampli- 
filers on the market yet costs only 15 gns. (carriage 5/-) 
Fitted in portable Stee! Cabinet 2 gns. extra. 


~*~ 


“SYMPHONY” AMPLIFIERS with REMOTE 
CONTROL. Both the above mode! Amplifiers are avail- 
able with all controls on a separate Control Panel with 
up to 4 feet flexible cable which simply plugs into the ampli- 
fier. Enables che Amplifier proper to be sat in the bottom 
of a cabinet whilsc the controls are mounted conveniently 
higher up, Extra cost 2 gns. 


“STUDIO SYMPHONY " AMPLIFIERS, Models | 
and 2, new models specially designed to get the maximum 
out of the revolutionary new Collaro Studio pick-ups and 
heads type ‘‘P*’ or Transcription. Specification as per 
our Standard Symphony models but with high-gain 
low-noise, built-in Preamplifier stage with separate 
switched correctors for Sed. and L.P. Third position on 
switch provides input matching for Acos and similar outpur 
pick-ups. These remarkable new models thus provide 
all the facilities and matching of our Standard Symphony 
Amplifiers PLUS che specialised Collaro matchings. Send 
for copy of *' The Gramophone "’ review o° these instru- 
ments. Price: No. |, 12 gns.; No. 2, 17 gms. Carriage 5/-. 


CURRENT GARRARD PRODUCTS AVAILABLE FOR 
IMMEDIATE DELIVERY FROM STOCK AT PRESENT. 


MODEL TA 3-speed unit as above, but with plug-in 
turnover head Type G.C.2, £10/16/-, or with Acos HGP 33 
or 37 heads, £10/14/-, or with two separate high fidelity 
Acos HGP35 heads, £12/17'- Unie less heads, £8/11/-, 
post 2/6. Heads, 42/3 each, post |/-. 


MODEL TSB as above, but with long pickup arm 
heads, €8/11/-, post 2/6. 

Heads to fit this unit: Decca XMS, $$/-, Decca Crystal, 
35S/-, Garrard Standard Magnetic, 25/-, miniature magnetic 
low impedance, 25/-, miniature magnetic high impedance, 
35/-. Post on heads I/-. Unit can be supplied with any 
combination of above heads and is carefully adjusted for 
stylus pressure on despatch. 


MODEL RCBOM, iess heads, £15/4/6, with new turnover 
head, €17/9/6, with two separate Acos HGP35 heads, 
£19/9/-, carriage 5/- 


COLLARC model AC3/554 Unit with fixed head 
("O" or *P" carcridge) £10/6/1. Post 2/6 


COLLARO PICKUPS AND HEADS. 
Arm 13/10. Studio Pickup head type “'O" or 
€3/0/9. Pickup complete £3/14/7. Studio Transcription 
Pickup Arm with Studio ‘'P "’ head, €4/15/9. Ditto with 
Transcription head, £5/2/5. 


COLLARO NEW MODEL RCS4 MIXER AUTO” 
CHANGER with Studio “O" or “P" Pick-up 
Cartridge in head, €13/4/2. Carriage 5/- 


BIRMINGHAM SOUND REPRODUCERS (B8.S.R.) 

AUTOCHANGERS. The “ Monarch "’ 3-speed Mixer- 

ener in Rexine-covered portable cabinet, £16/10/-. 
arr. 7/6. 


DECCA RECORD PLAYER. Mode! 349M comprisin 
Garrard 3-speed unit Model TB with two Decca xme 
heads in portable cabinet, 1S gns. 


DECCA Mode! 349C, as above, but fitted Decca crystal 
heads, same price. Carr. 7 


Less 


Studio Pickup 


Mustrated leaflet on Coliaro Products on request. 
TRANSCRIPTION MOTORS IN STOCK 
CONNOISSEUR, 


Jy 


3-speed motor, £23/8/11. 


GOODMANS CORNER CABI- 
NETS (left) for the AXIOM 150 
Mark 2 manufactured by us to Messrs. 
Goodmans’ measurements. © Height, 
44in. Price: complete kit in plain 
board with |-in. chicktelc, 8 gns. Price 
ready builc, 10 gns. Finished in 
figured walnut, 16 gns. Other 
veneers to order. Carriage extra 
according to area 
“SYMPHONY” BASS REFLEX 
CABINET KITS. 30in. high, consist 
of fully-cut din. thick, heavy, inert, 
non-resonant patent acoustic board, 
deflector plate, felt, all screws, etc., 
and full instructions. 8in. speaker 
model, 85/-; !0in. speaker model, 
97/6; 12in. speaker model, £€5/7/6. 
The design is the final result of extensive research in 
our own laboratory and is your safeguard of optimum 
acoustic results. Carriage 7/6, Reedy built, 10/6 extra. 


HIRE PURCHASE fAcitities 
NOW AVAILABLE on orders of £15 or over. 


Send one-third deposit with order, balance over 6 or 
12 monthly instalments. State which required 


NORTHERN RADIO SERVICES 


16 KINGS COLLEGE AD., ADELAIDE AD., 
LONDON, N.W.3. Phone: PRimrose 8314 
Tubes: Swiss Cottage and Chalk Farm 
Buses: 2, 13, 31, 113, 187. 
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cost . 


SYMPHONY” BASS 
REFLEX CABINETS, fully 
finished in figured walnut, oak 
or mahogany to our own 
design and to match our 
Console Amplifier Cabinet, 
enabling the housing of a whole 
equipment in a two piece suite, 
cost 12in. speaker model, 
41110-; Win., tl; Bin. 
£10/10/-. Carriage according 
to area. The 10in. model is 
ideal for the WB HF 1012 (see 
The Gramophone” review 
March) 


W.B8. BASS REFLEX 
CABINET in Kic Form 
(veneered in figured walnut) to 
house HFIOI2 and Tweeter, 
10 gns. Carr. by Road 10/- 


CONSOLE AMPLIFIER 
CABINETS (above), 33in. 
high, lift-up lid with piano 
hinge, take Tape Deck, Gram 
Unit or Auto-changer, Ampli- 
fier, Pre-amplifier, and Radio 
Feeder Unit. finished medium 
walnut veneer De Luxe 
version, 10 gns. carriage 
according to area. Other 
veneers |0/- extra 
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OTHER PEOPLE'S AMPLIFIERS and Radio Feeder Units 


If any reader should have his mind set on a high priced amplifier of another make but would like to save 
tollowing clear-cut 


some money if possible, we should like to make the 
Symphony Amplifier; (Standard or Decca or Studio version) and is not entirely 


offer: if he buys one of cur 
satisfied with it he may 


return it for full credit against any other Ampli er on the market. It should be emphasised 


at this stage that as Retailers we can supply 
World *’ or “ Gramophone.” 


HIGH FIDELITY LOUDSPEAKERS 


We have made an extensive survey of the high- 
fidelity loudspeaker market and, after careful 
tests in our laboratory, we can recommend the 
following as represent'ng the best value for money. 
The actual choice o a model is determined largely 
by the amount of money which can be allocated to 


any amplifier or 


Radio Tuner advertised in the “ Wireless 


impedance, £8 15s. Special matching transformer 
available co match this speaker to 15 ohms, 17s. 6d. 
Special octagonal cabinet in veneered walnut to 


| G.E.C. specification for this speaker, £12 10s. 


TANNOY. Direct Diffuser mode! (12in.), £10. 
Duo-concentric model (i2in.) with crossover, 


£27 10s. 


wo-concentric (iSin.) with crossover, 
this icem, and we advise customers to get the best | £33 10s. 


they can afford, as it is a very important item in | E.M.G. FILTER. An infinitely variable Steep- 
_ saeco cain. — oe —— Cutting Filter for insertion in the loudspeaker 
—_ . ee ee = circuit to reduce surface noise on 78's, “‘ edge ™ 


tself, and for maximum results the speaker > 
: on some L.P.’s and heterodyne whistles on 
should be mounted in one of our Bass Reflex radio. Price, £4 10 


Cabinets (except the Axiom 150 which has its 
own cabinet). Advice freely given. fin town, | we. BASS REFLEX CONSOLE CABINET 
call for a demonstration 


WHARFEDALE. Super 5, £6 13s. 3d. Super 8 
CS (wich cloth surround), 8in., €6 6s. 6d.; Super | 
8 CS AL (with aluminium speech coil), €6 13s. 3d.; 
Golden CS !0in., £8 6s. 7d.; WI2 CS 12in., €9 1Ss.; 
Super 12 CS AL, £17 10s.; WIS CS, €17 10s, 


GOODMANS: Axiom 10! 8in., €6 12s, Id.; 
Axiom 102 Bin., €9 18s. 2d.; Axiom 150 Mark 2 
I2in. ewin-cone model, £10 Ss. 6d.; Audiom 60, 
£8 12s. 6d.; Audiom 60B, special 35 c.p.s. bass- 
resonance model to act as bass unit in twin- 
peaker outfirs, £8 12s. 6d. New model Orlin 
it 12in., £9 15s. ' Crossover Unit, 5 gns. 


| 

WHITELEY (W.B.) Mode! HF 812, £3 Ss. 6d.; | 
HE 912, €3 9%. 6d.: HFION2, £3 17s. 6d These | FREQUENCY MODULATION TUNER UNITS 
models are ficced with new universal impedance | We have carefully tested the few mukes of F.M 
Tuners on the market at present and are pleased 


speech-coil, matching 3, 7.5 and 15 ohms. Model 
HF 1214, €9 15s. 6d. (15 ohms only). Metal-cone | to be able to recommend and supply the 
following : 


Pressure-Unit, 15 ohms, €3 (Ss. 6d. Special 

Crossover Unit to match, £1 6s, 6d., recommended 

for use in twin-speaker outfit employing the | CHAPMAN Model FMsI 
with attractive facia panel and dial. Will provide 
amazing degree of realism with complete absence 


HF 1012 or HF 1214 as bass speaker. 
G.E.C. | of background noise when working with the 


their HF 1012 10in. model together with the 
Pressure Unit and crossover. Both bass and 
treble units are housed inside the cabinet which 
measures 32lin. high x 22in. wide x I6in. deep 
The cabinet is supplied fully cut and ready 
veneered and polished and complete with speaker 
‘fabric but in Kit Form ‘or easy home assembly 
Price £10 10s, incl. packing. Carriage according 
to area. This cabinet fitted with the two above- 
mentioned units gives very pleasing rerults 
WMustraced leaflec on request. Recommended 
Bass Speaker, £3 17s. 6d. Pressure Tweeter and 


Tuneable Mode! 


New Mode’ with metal cone 4 ohms 


| specially duiqned by Whiteley Electrica! to house | 


N.R.S. No. 2 Symphony Amplifier or other high 
grade amplifier. Price €21. Call for a demon- 
stration or send ‘or leaflet. 


TAPE RECORDERS 

We have care‘ully tested the various makes of 
Tape Recorders on the market at present and 
specially recommend the following: 

ELPICO IMPRESARIO uses a newly developed 
Tape Deck with push-button controls. wo- 
speeds, neon level indicator, high grade amplifier 
with separate bass and treble controls housed 
in attractive portable cabinet. Price 48 gns. 
Recommended mike, Geloso hand type, 3 = 
Take-up Spool, 4s. Emitape 1,200ft. Spool, 35s. 
GRUNDIG 619. The finest portable tape re- 
corder on the market bar none! Satisfies the 
most exacting user. Frequency range 40-14,000 


| cycles! Price 9S gns. Special H.P. cerms available 


Leaflet 2)d. Treat yourself to a demonstration 
without obligation 


TAPE DECKS & AMPLIFIERS 
ELPICO Tape Deck as per ‘impresario’ 
Recorder, push-button controls, high-fidelity 
heads. Price 19 gns. 

TAPE AMPLIFIER as per ‘ impresario” 
Recorder. Separate Treble and Bass controls, 
neon level indicator. Price 19 gns. 

TRUVOX Tape Deck Mark Ill. Price 22 gns 
TAPE AMPLIFIER TYPE C, expressly designed 


| by Truvox to work perfectly with their Deck 


3 valves plus rectifier and Magic Eye level indi- 
cator. Price 16 gns. 

Portable Cabinet to house the Truvox Deck and 
Tape Amplifier, €5 carr. paid. Radio Jack to 
inject local Radio Programmes into Tape Recorder 
or Amplifier. Price a 19s. tId., post Is. 6d 


NORTHERN RADIO SERVICES 


16 KINGS COLLEGE AD., 
ADELAIDE RD., LONDON, N.W3} 
Phone: PRimrose 8314 


Tubes Swiss Cottage or Chalk farm 


SHORTAGE OF RADIO 


and T/V ENGINE 


There is an assured well-paid future for those 
trained and willing to train in electronics, radar and 
radio. Modern industrial techniques demand more and 
more highly trained personnel and the gap between 
demand and supply is still widening. 

This is your opportunity — write for our free 
brochures giving full details of courses to: 


E.M.1. INSTITUTES 


DEPT. 127U, 10 PEMBRIDGE SQUARE, LONDON, W.2. 
Telephone : Bayswater 5131/2. 


The College associated with a world-wide electronics 


industry. 


ERS 


1 YEAR COURSE 


We offer full-t me day 
course for one vear in the 
Principles and Practice of 
Radio and Television. 
Next course commences 
on 19th April, 1955. 


3 YEAR COURSE 


in Telecommunication En- 
gineering (including oppor- 
tunity for six months’ 
practical attachment). Next 
course commences on 
29th August, 1955. 


Associated wit 

*H.M.V.’ 

MARCONIPHONE 
COLUMBIA 


etc. 
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High quality material and 


Bullers ceramics | owes 


pressed products. 


FOR IND UST RY Prompt delivery at com- 


petitive prices. 


We specialise in the manufacture of —PORCELAIN FREQUELEX 
for general insulation for high-frequency insulation 


REFRACTORIES PERMALEX & TEMPLEX 
for high-temperature insulation for capacitors Buin 


~ BULLERS LIMITED 


MILTON + STOKE-ON-TRENT - STAFFS 
Phone: Stoke-on-Trent 21381 (5 lines) - Telegrams & Cables: Bullers, Stoke-on-Trent 
ironworks : TIPTON, STAFFS London Office : 6 LAURENCE POUNTNEY HILL, E.C.4 
a Phone : Tipton (69! Phone: MANsion House 997! 
———— 


NEW ARCOLECTRIC SIGNAL LAMPS 


For Low Voltage or Mains 


Illustrated are a few signal lamps taken 
from our wide range. The insulation of 
every Arcolectric signal lamp will resist 
a flash test of 1,500 volts A.C 

The $.L.90 illustrated here is a typical 
Arcolectric low voltage signal 
lampholder. it is designed to accept 
popular M.E.S. bulbs. The bulb is 
accessible from front or rear of panel 
The domed plastic lens surrounded by a 
polished chrome bezel gives a most 
attractive panel appearance. This holder 


can be fixed in a single 3" hole ee 
The mains voltage signal lamp S.L.88/N 
is supplied complete with an M.E.S. neon 
tube and a suitable series resistance 
Write for Catalogue No. 128 
SWiTCHES-: tTo 


S.L.82 
CENTRAL AVENUE, WEST MOLESEY, SURREY . TELEPHONE: MOLESEY 4336 (3 LINES) 


$.L.88/N 
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with the brilliant 
Supers. ec 


SOLDERING IRON 


sANUFACTURED FOR ENTHOVEN SOLDERS LTD. BY SCOPE LABORATORIES, MELBOURNE, AUSTRALIA 


STAR FEATURES 


Heats up from cold in econds—by a light thumb 
pressure on the switch ri 


When not in uss irrent is automatically switched 
off—thus greatly reducing wear of copper bit 
Electricity consumption is correspondingly reduced 


It is 10” long, weiag! ozs., can be used on 2°5 to 
6-3-volt supply. 4-volt transformer normally supplied 


More powerful than conventional 150-watt irons and 
equally suitable for light wiring work or heavy 
soldering on chassi 


Simple to operate, ideal for precision work. Requires 
minimum maintenance at negligible cost. Shows low- 
est operating cost Over a period 


Can be used fri 

It is by far the most efficient and economical soldering 
iron ever design: for test bench and maintenance 
work. 


STAR APPLICATIONS 


Designed on an entirely new principle, this light-weight, versatile 
iron is eminently suitable for soldering operations in the RADIO, 
TELEVISION, ELECTRONIC and TELECOMMUNICATION 
industries, particularly for all SERVICE work. For general purpose 
work the Superspeed Iron is the ideal stand-by soldering tool. 


Superspeed soldering iron is available NOW 


Write for full particulars, including guarantee terms ojiesan mala 
and free trial facilities, to the sole concessionaires in » : 
this country — Superspeed 

Soldering tron 
ENTHOVEN SOLDERS LIMITED Teansiorener (aosensll 


(Industrial Equipment Division), 89 Upper Thames St., ee ona Element 
London, E.C.4. Telephone: MANsion House 4533 RST Oe 
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TRUVOX 


| Aa, 
TAPE RECORDING my Sag FIER 


Remore EonTR 
SHAFTING 


product desi, 7” 


ar Remote Control Shafts 


meet a definite need in product 
design which no other mechan- 
ical elements or combination 
of elements can meet as simply 
and economically. 


They offer such notable advan- 
tages for remote control and 
coupling that it will pay to con- 
sider them whenever one of 
these problems arises. 


TECHNICIANS AND 

DESIGNERS 

The S. S. White Flexible Shaft Handbook 
which gives full information on the various 
aspects of Flexible Remote and Power 
Controls is obtainable upon request. 


Specialist 
Manufacturers of 


Flexible Remote Control 


and Power 
SHAFTING ... 


INDUSTRIAL DIVISION 
BRITANNIA WORKS, ST. PANCRAS 


Telephone: EUSton 5393 


WAY, LONDON, N.W.! 


Expressly designed to correctly operate 

the TRUVOX Tape Deck Mk. Ili—for 

Recording and Playback through a 3 ohm 

speaker, also supplying power for erasure 

and biassing. Additional facilities are as (a) a pre-amplifier 
to feed a power amplifier for the playing of recordings at 
greater than normal volume (for auditorium purposes, etc.); 
(b) a pick-up amplifier to operate a loudspeaker direct from 
a gramophone pick-up; (c) a two-station radio receiver for 
direct listening or recording with a TRUVOX Radio Jack. 
Three Input Jacks. Output: 4 watts output at 3 ohms. 
Oscillator: Fixed frequency at approximately 45 kc/s. at 
high impedance. Erase voltage at least 150 v. Bias 80 v. 
approx. Level indication by Magic Eye. Hum level: 
50 db down at 4 watts. Frequency Response: Fixed 
recording characteristic. Variable replay characteristics. 
Fixed level response as pre-amplifier. With TRUVOX 
heads and modern tapes, gives a substantially level response 
from 70-10,000 cps. A.C. supply mains 110-250 v. 


TAPE DECK 
MARK Ill U 


22: 


List Price 


Now available with BSS sense of tracking. Suitable 
for playback of new pre-recorded tapes. Three-motor 
drive. ‘‘ Drop-in "’ Tape loading. Push-button control, 
electrically and mechanically interlocked. Separate push- 
button brake. ‘‘ Fast-forward "’ and “ fast rewind *’ without 
tape wear. Silent drive eliminating “‘ wow " and “ flutter.” 
Half-track working, and two tape speeds of 74 inches per 
second, or 3} inches per second. Visual 
playing-time indicator. With a suitable 
amplifier, the equipment covers a frequency 4 
range from 50-10,000 c.p.s. at 74 inches per 

second. 


TRUVOX LIMITED 


HARROW MIDDLESEX 


Sales Office: 15 Lyon Road, Harrow, Middlesex Telephone: Harrow 9282 
Technical & Service Depts. : 328 The Broadway, Station Road, Harrow, 
Middlesex. Telephon: Harrow 4455 


PRODUCT 
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GOODSELL . 


y 7 
Williamson ampiifiers (veiow) 
Type illustrated is the GW12 fitred with 
large ‘(’ core output transformer 
Price GWi8 £33 :15:0 
with ‘C’ eore £38 :5;:0, 

GWi2 £27:10:0 
with *¢ , 
ry pe PE A Pre-amplifiers (above) 
The latest PFA unit is built especially for 
use with our range of Williamson Amopli 
fiers. Separate bass and treble control in 


equaliser section, Low noise—high gal 


) my. input. 6 valves, Price £20. 


ee Demonstrations of all these units at BK 
Partners Ltd., 229 Regent St., London, W.1, 
and Classic Electric Co. Ltd., Croydon 


GOODSELL 


40 Gardner Street ~ Brighton | 
Tel. : Brighton 26735 


SPECIALISED LOUDSPEAKER ENCLOSURES 
Some of the fine loudspeaker systems demonstrated daily on audio 
amplifiers by LEAK ACOUSTICAI GOODSELL 

ROGERS — ARMSTRONG 


te H.P. TERMS AVAILABLE 


These and other high fidelity equip 
ments are demonstrated at our show 
rooms: Daily 10,30 a.m. - 5.30 p.m 
Saturday 10.30 a.m. - 12.30 p.m 


B. K. PARTNERS LTD. 


229, Regent Street, London, W |. (Entrance Hanover Street) Phone: REG 7363 
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a —RELAYS= 


announcing the 
JAQO retay 


A Relay of noteworthy dimensions, designed in size and per- 
formance to suit present day electronic equipment. The new 
2400 Relay is available with twin light duty or single heavy duty 
contacts. 

When fitted with a 10,000 ohm coil, the pull-in is approximately 
4 milli-amperes; contact pressure and clearance have not been 
sacrificed to achieve this sensitivity. 

DIMENSIONS: Above chassis 24" high x 1” wide x 13” deep. 
WEIGHT: 4} ounces. 


MAGNETIC DEVICES LTD 


NEWMARKET 


WIRELESS WorLD 


MAINS 
|RANSFORMERS 


FULLY INTERLEAVED 
SCREENED AND IMPREGNATED. ALL GUARANTEED 


ALL PRIMARIES ARE 200/250 v. Half Shrouded. 


HSsm63 ys Output 250-0-250 v 60 m/a., 6.3 v. at 3 amps., 
v. at 2a 
ort "Output "280.6.280 v. 60 mia., 6.3 v. at 3 amps., 5 v. at 


nee Windings, as above. 4 v. at 4 amps., 4 v. at 2 amps. 
Output 
$2. 250-0-250 v.80 mia 
350-0-350 v. 60 m/a., 19/-. HS30. 300-0-3 v. 80m 
250-0-250 v. 100 m/a., 2I/-. HWST7S. ws 0-275 v. 


. 100 mia., 21 HWS3X. 350-0-350 v 


Fully Shrouded 
PSM63 (Midget). Output 250-0-250 v. 60 m/a., 6.3 v. at 3 amps., 
5 v. 2 amps. 
O itpue 
$2. 250-0-250 v. 80 mia ialinteen dhe 
6S30. 300-0-390 v. 80 m/a., 21/—. FS3. 350-0-350 v. 80 mya. 
FS2X. 259-0-250 v. 100 m/a., 23/—. FS7S. 275-0-275 v. 100 w/a. 
=. 300-0.300 v. 100 m/a., 23). FSX. 350-0-350 v. 
ma 
All the above have 6.3 4-0 v. at 4 amps , 5-4-0 v. ac 2 amps. 
PS43. Output 425-0-425 v. 209 m/a., 6.3 v. 4 amos., C.T. 6.3 v. 
4amps.,C.T.5v.3anps. Fully ead salieaie 
FSSO. Output 450-0-450 v. 250 m/a., 6.3 v. 2 amps., C.T. 6.3 v. 
4amps.,C.T.5v. 3 amos. Fully shrouded ineebosogess 
FISK. Output 350-0-350 v. 250 m/a., 6.3 v. 6 amps., 4 v. Bamps, 
4.3 amps., 0-2-6.3 v. 2amps. Fully shrouded nienheene 
PSI6OX. Oucput 350-0-350 v. 160 mia., 6.3 v. 6 amps., 6.3 v. 
3 amyps.,5 v. amos. Fully shrouded pa abia 
PS43K. Output 425-0-425 v. 250 mia., 6.3 v. 6 amps., 6.3 v 
6 amps.,5 v. 3 amos. Fully shrouded 
HS6. Output 250-0-250 v. 100 ma. 6.3 v. 6 amps., “CT. Sv. 
3 amps. For receiver R355. Half shrouded 
HBIS@ Output 350-0-350 v. 150 m/a., 6.3 v. 3 amps., C.T. Sv 
Jamos. Half shrouded f Bt 
F346. Output 250-0-250 v. 100 m/a., 6.3 v. 6 amps., 
Bamps. Fully shrouded 
FS120. Output 350-0-350 v. 120 m/a., 6.3 v. 2 amps., C.T. 6.3 v. 
Zamps.,C.T.5v.3 amps, Fully shrouded 
Output 250-0-250 v. 80 m/a., 6.3 v. at 6 amps., 
Bamps. Fully shrouded 
PRI/I. Output 230 v. ac 30 m/a., 6.3 v. at | 52 amps. 
PS1S@. 350-0-350 v. 150 m/a., 6.3 v. 4 amps., 5 v. 3 amps. : 
PSISOX. Output 350-0-350 v. at 150 m/a., 6.3 v. at 2 amps. 
C.T. 6.3 v. at 2 amps., C.T. 5 v. ac amps. Fully shrouded... 
The above have inputs of 200/250 v 


OUTPUT TRANSFORMERS 

MIDGET OP. 5.0000) to 3 

80000) to 31) 
OPO, 10/15 watts output. 20 ratios on Full and Half Primary 
OP3. 30 watts output, 20 ratios on Full and Half Primary 
Williamson's O.P. Transformer to Author's specification... £4 
Chokes for Williamson's Range, 30 H. at 20 m/a.... eb 

10 H. at 150 mya sese 


FILAMENT TRANSFORMERS 
All 200/250 v. Input 


F3. 6.3 v. @ 3 amps. 
76. Fé. 6.3 v. @ 2amps eee 
. . @ 0.3 amps., 5/6. FI2ZX. 12v.@ lamp 
FUS. 0-2-4-5-6.3 v. @ 2amps., 10. FIZ, 12.6 > mapped 6.3 ¥ 
@ 3 amps. 
24 v. tapped 12 v. @ 3 amps 
P29. 0-2-4-5-6.3 v. @ 4 amps., 18/9. FUI2. 0-4-6.3 v. @ 3 amps. 
PUM. 0-12-24. @ I amp , ; 
. @ 10 amps. or 5 v. @ 10 amps., or 12.6 v. @ 5 amps., 
@ 5 amps. 
F6/4, Four windings at 6.3 v. tapped 5 v. @ 5 amps. each, giving 
suitable series and parallel connections up to 6.3 v. @ 
| ete ; = 


“4 Se il 
a~eer enw 
| S608 | O&O 


w 
La 


Quotations, etc. stamped addressed envelope, please 
C.W.O. (add 1/6 in € for carriage) 


Export enquiries invited. 


I] \SHWORTH (Dept. W.W) 
576. Gt. Horton Road, Bradford 7, Yorks 


DECEMBER, 1954 


SOLDERING 
INSTRUMENTS 


AND ALLIED EQUIPMENT 
for factory, maintenance 
and instrument makers 


rl *X*MINIATURE 
JOINTING 
becomes a 
*MINIATURE 
problem with 
ADCOLA 
EQUIPMENT 


INSTRUMENT 
FACTORY BENCH MODEL 


— — With Collet held 
: N a ) ¥” Bic 
~~ o List No. 70 


(Centre) 


protective & OTHER 
SHIELD MODELS 


List No. 68 AVAILABLE 


Standard Volt ranges stocked 
6/7 12/13 22/24 50/55 
100,110 200/220 230/250 


Write for complete catalogue 


DCOL 


a 
(Regd Trade Mark) 


PRODUCTS LIMITED 


Cranmer Court - Clapham High Street 
London, S.W.4 Phone : MACaulay 4272 
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NEW!!! JUST RELEASED !! 


TAYLOR OSCILLOSCOPE 
MODEL 31A 


This oscilloscope of advanced and reliable 
design, yet economically priced, is intended 

for T.V., Radio Servicing and 

general Laboratory use. 

4in. C.R. Tube Electrostatic Deflection. 

Time base from below 10 c/s up to 500 Kc/s. 
Free running or triggered. 

Amplifier—high gain bandwidth 10 c/s to 6 Mc/s. 


List Price £60 


Available on advantageous H.P. Terms—Prompt delivery. 


TAYLOR R.C. OSCILLATOR 
MODEL 191A 


This wide range R.C. Oscillator is designed 
for general service and Laboratory work. 
Frequency 10 c/s to 100 Ke/s. 

Accuracy +2%. Output sine or square wave. 
Attenuator 80 db. Impedance 600 ohms. 


List Price £30 


Available on advantageous H.P. Terms—Prompt delivery. 


ELECTRICAL INSTRUMENTS LTD 


Montrose Avenue, Slough, England. Slough 21381. Cablegrams: Taylins, Slough. 
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WE NOW GUARANTEE SEVEN COIL PACKS TO 
BE THE FINEST OF THEIR CLASS IN THE COUNTRY. 


Vechanwal 
Technical performance 


a 
MAXI~Q 


IN RESPONSE TO POPULAR DEMAND we have extended our latest range of 


Precision, Design and 


unsurpassed 


coil packs to include a gramophone position . . . 


CPALIG 8 CP4MIG 


These compact 4 station coil packs are available for either 1 Long and A 
3 Medium wave stations (CP.4L/G) or 4 Medium wave stations connections 
(CP.4M/G A gram position is provided in which no coils are in 
circuit and provision is made for switching in the pick-up circuit 
They may be used with any standard frequency changer valve 
LF. 465 ke/s. Retail price of each unit: 31/- plus 10/4 P.T Total 
41/4. 

Less Gram 4/4 P.T 


Obtainable from all reputable stockists 


DEN 0 (C AC TON) LTD. 


nl PCC 


switching in the 
*SL8 Spin Wheel 
chrnger may be used 
P.T Total §2/-. 


position, 25/+ plus Total 33/4, Less Gram. position 


Stop Press: Crystal ¢ Brimar leafict), 7/6. Germanium Diode Brimar GD5, 


FOR USE WITH SOOPF 
TUNING CONDENSER 


ompact 3 waveband 
A gram position is provided and provision is made for 
pick-up 


’ or 


32/-. plus 10/8 P.T 
or in case of difficulty direct from DENCO (CLACTON) LTL 


357/9 Old Road, Clacton-on-Sea, 


7/6. Mull 


coil pack. Fully wired and requires only seven 


circuit. Suitable dials are the Jackson 
* Full Vision” Any conventional frequency 
1.F. 465 ke/s Retail price: 39/- plus 13/- 


Total 42/8. 


send |/- in stamps for General Catalogue 


ard ** Five-Ten ” Amplifier Chassis, 14/6, 


DUROFIX 


the only adhesive with 
all these qualities 


A clean, free-flowing liquid, Durofix is the perfect adhesive 
work as securing coil windings and terminations, binding laminations, 
locking trimmer condensers and cores, fixing diaphragms to moving- 
coils of speakers, knot fixing on Nylon, and for fixing felt to wood or 


for such 


metal. Durofix more than meets the 
most exacting requirements of radio 
and T.V. manufacture, and is ideal 
for servicing and home construction. 
Used by Famous Radio & T.V. Manufacturers 
Durofix is a Rawlplug product—famous 
throughout the world for finest quality and 
complete dependability. For further Tech- 
nical Information and Prices write to— 


DUROFIX 


Tensile Strength 
° 


Tr 


SPECIFICATION 


Approx. 10,000 Ib/sq.in 
Relative Humidity 
101° ohms ’ © 
Dielectric Strength 
600. | 200 volts/mil 
Thermal Conductivity 
(3.1 to 5.1) x 10°4 cal, sec 
Temperature Stability 
Satisfectory from minus 40 Ctoplus 12 
Water Resistance 
Very good up to boiling point 


Resistivity (50 


sq.cm/°*C/em 


Peete) Lette 


THE RAWLPLUG CO. LTD., CROMWELL RD., LONDON, SW7 


PU “ i 


INSULATING 
HEATPROOF 
WATERPROOF 
NON-CORROSIVE 


5 MINUTE 
DRYING 


STICKS almost 
any material 
OUTSTANDING 
ADHESIVE 
STRENGTH 


PF RObisher 8111 (10 limes) Grams: Raw plug Soutbhans Loudon 
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TANNOY 


All the elements 
of a complete 
High Fidelity 
sound system 
from the same 
manufacturer 


The Tannoy organisation is the only single organisation on 
either side of the Atlantic which designs and makes every unit in a complete 
reproducing chain — from phono-cartridge to loudspeaker (and, when required, loudspeaker 
enclosure). Small wonder that the Tannoy Domestic Sound System, with every 
unit really matching the next, has given to ‘ high fidelity’ the 


precise meaning it should have had all along 


TANNOY “AUTOGRAPH” PRE-AMPLIFIER / 


with four switched inputs, and 
switched correction for all major 
recording characteristics 


TANNOY “AUTOGRAPH” PRE-AMPLIFIER 


with polished wood and metal enclosure 
for stand mounting 


i iP TANNOY HIGH-FIDELITY POWER AMPLIFIER 


The perfect complement to the 


TANNOY VARILUCTANCE TURN-OVER Tannoy ‘* Autograph” Pre-Amplifier 
CARTRIDGE with dual diamond styli 


This, the Tannoy Organisation’s latest con- 
tribution to the realistic transcription of TANNOY DUAL CONCENTRIC 
recorded music, represents a technical ad- HIGH FIDELITY SPEAKERS 
vance of seme magnitude. Several conven- 12" unit complete with crossover 
tions have been ignored, among them the idea 15° unit complete with crossover 
that if resonant peaks are kept well outside the 
audio spectrum they may safely be neglected 
This cartridge has no uncontrolled resonances 
whatsoever. In addition, the lateral to verti- 
cal compliance ratio has had particular 
attention — and we have not scorned empiri- \ TAN NOY / etiuhnaiocs san I tat ace 
cism in arriving at the damping arrangements 

finally adopted. These factors, combined with 
very low effective dynamic mass permit a WEST NORWOOD + LONDON *«S8.E.27 
completely safe tracking weight of six 
grammes at all speeds. The turnover mech- 


anism is simple and positive, and the styli 
assemblies are independent. 


Tel: Gipsy Hill (131 
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We will gladly send you our 
catalogue and full information 
on request 


VITAVOX LIMITED, Westmoreland Road, 
London, N. W. 9. Telephone COLindale 8671 


) AMPLIFIER WILLIAMSON AMPLIFIER WILLIAMSON AMPLIFIER 
AMPLIFIER WILLIAMSON AMPLIFIER WILLIAMSON AMPLIFIER 
AMPLIFIER WILLIAMSON 2 AMPLIFIER 
AMPLIFIER WII ! N AMPLIFIED [THE WILLIAMSON AMPLIFIER 
WILLIAMSON AMPLIFIER (SON AMPLIFIER 
WILLIAMSON AM 2¢ \N AMPLIFIER ns mpithe vas designed for ¢ lighest 
WILLIAMSON L ‘ 
WILLIAMSON , EI | ble delity im sound reproduction, but 


ind low distortior has been widely us 
1 laboratories all over the world for all 


2 A, EE upplications demanding the finest standard 


of linear an plificatic n 


Output impedances as required 


DisTORTION LESS THAN 


“ittiamcon & O'/% AT /5 watts ourpur 
WILLIAMSON 


WILLIAMSO! 

WILLIAMSON : 
WILLIAMSON AMPLIFIER 5 
WILLIAMSON 

WILLIAMSON AMPLIFIER WILL’ 
WILLIAMSON AMPLIFIES wi" 


DESIGNED BY D.T.N.WILLIAMSON 
ENGINEERED FOR LABORATORY USE BY:- 
FINISHED /N 


ALPINE M/ST 
METALICHROME 


neten £O2°10°0 “se 
IAO-NEWFOUNDLAND ROAD *BRISTOL*2 sustoc “itsz 
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production 


in electronics... 


At the Electronics Division of Plessey, a thousand pairs of skilled hands 
can, if need be, nurse a young idea—develop it—and bring it to full or 
limited production maturity with a thoroughness that would spell costly delay 
in any organisation less well equipped. Therein lies the 
main reason why leading members of the electronics 
industry call on Plessey to fill contracts which vary 
in their terms from the quantity production of equipment 
for which there is a mass demand, to the limited 
production of individual assemblies. Plessey are presently 
engaged on contracts for such renowned 
manufacturers as B.T.H., Decca, I.A.L., Kelvin Hughes, 
Marconi’s Wireless Telegraph Company Ltd., and 
Laurence Scott & Electromotors Ltd. If your special 
interests lie in electronics, serve them well by PPI Off-Centre Radar Display Unit designed by 


B.T.H.; developed in conjunction with B.T.H., 


writi blication whi 
Tanng for the Plessey = cation which leading to substantial quantity production. 


sets out their various specialised services. 


e+e you should see Plessey 


ELECTRONICS DIVISION + TELEPHONE: VALENTINE 8855 
THE PLESSEEVY COMPAR YLUR LT EO - 4644646645002 
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This new radiogramophone version offers world- 
wide performance, eight wavebands, all coil 
ranges, six electrically bandspread. Garrard 
record changer. Record storage compartments 
for 200 records. 10° speaker. £79.10.0. in Gt, 
Britain Export prices on application. 


Quality minded people 
the world over 
are choosing the 
Ambassador VISCOUNT 


SEE its AMBASSADOR 


AMBASSADOR RADIO & TELEVISION, PRINCESS WORKS, BRIGHOUSE, YORKSHIRE 


MUREX SINTERED PERMANENT 


MAGNETS are used in 
Grubb IMMERSION HEATERS 


Another typical example of the use of Murex Sintered 4’ Photo by 
' courtesy of 


' ‘ » re » _ : ‘ nei Grubb Engineering 
Permanent Magnets where the need for high magnetic Co., Lid. 


stability and efficiency is essential. The illustration shows IRON 
the simplicity of the mechanical assembly of the two CIRCUIT 
magnets used in the thermostat. In this application 

as in many others Murex Sintered Magnets 


continue to give accurate and reliable service. 


BRASS SCREWS 


Arrangement of magnets showing simple mechanical assembly 
MUREX LIMITED 


(Powder Metallurgy Division) London Office: 
RAINHAM, ESSEX, Rainham, Essex, 3322 CENTRAL HOUSE, UPPER WOBURN PLACE, W.C.! 
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For MAXIMUM PROTECTION 


against 


EXTREME 


HUMIDITY 


Supplied with ‘C ’ Cores to RCL 215 dimensions or with 
Standard Laminations to RCL 216 dimensions, Leocast 
Transformers have been satisfactorily tested to the 
standard required by RCS 214 (Grade S) to Humidity 
Class H.1. The dielectric qualities of the resins used 
make Leocast Transformers particularly suitable for 
high-voltage applications. 


GRESHAM TRANSFORMERS LTD., TWICKENHAM ROAD, HANWORTH, MIDDX. FELtham 2271-4 
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er is Solving Valve Testing Problems 


WITH THE AN 
Mullard uicu spcéo vawve tester 


ndustries which deal extensively with radio and other 

electronic equipment are finding the Mullard High Speed 
Electronic Valve Tester ideal for routine checks. This 
instrument provides the quickest method of checking large 
quantities of valves, and can be operated if necessary by non- 
technical personnel after only a few minutes’ instruction. 
Write for full details and“a copy of the folder “High Speed 
Testing in Industry” to Department E.V.D. at the address below. 


Mullard 


A 


MULLARD LTD., CENTURY HOUSE, SHAFTESBURY AVENUE, W.C.2 


MYM266A 


od PRODUCTION LINE 


ELECTRICAL INSTRUMENTS 


In addition to our well-known standard 
ranges of 2in. to 4}in. square and round 
panel-mounting instruments, the follow- 
ing are a few examples of special types 
which we have developed to meet 
industrial requirements:— 


@ Audible Braille Multi-range milli- 
ammeters. 
Contact instruments. 
Semi log scaled instruments. 
VU indicators and decibel meters. 
Modulation meters with special ballistics. 
Temperature measuring equipment. 
Airborne instruments of special design. 
6in. and 8in. portables for precision 
and industrial use. 


SIFAM Electrical Instruments fully meet 

the high standards of ee and re- 

osteo . Hability demanded by modern industrial 
Write for illustrated catalogue techniques, production control, laboratory 


detailing the wide SIFAM range. testing, etc. 


SIFAM ELECTRICAL INSTRUMENT CO. LTD. Leigh Court, Torquay. Telephone : TORQUAY 4547-8 
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Ly Sppointment lo lhe Rrofessiona Sngineer 


PAINTON MULTICON” series 
10-IN-LINE Unitor 


Regd. Tra e Mark 


VOLTAGE RATING 500 volts 
D.C. or A.C. Peak 


CURRENT CARRYING CAPACITY 
5 amps. D.C. or A.C. (RMS) per contact 


Designed primarily for unitor and rack-mounting panel connection purposes, 
these units will prove invaluable in design applications where space Is restricted, 
and components of the highest quality are required. 

The contacts are heavily silver plated, and provide a low and constant contact 
resistance. 

The moulding material is nylon-filled phenolic resin and the anti-tracking 
characteristics are further improved by the incorporation of moulded ribs 
between each contact. 

Spacers keep the mating faces apart and thereby prevent free moisture 
remaining between the plug and socket faces. The patented method 
of securing both the male and female contacts within the mouldings ensures 
the satisfactory operation of the Painton ‘‘ Multicon’’ range under adverse 
tropical and climatic conditions. 


Cat. No.| 501461 501462 501510 501511 


Type PLUG SOCKET PLUG SOCKET 
front front side side 
mounting | mounting | mounting | mounting 


See illustrations 


Med baopion Oye 
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for unfailing activily 


SUB-MINIATURE , ae 
QUARTZ (=e Se 
CRYSTAL si 3 Hf °° ia Q.C. 500 ) 
. We et - Frequency range 
‘ 10,000 Ke/s to 16,000 Ke/s 


re 


Type BA, frequency change not exceeding 0.01% from 0°C to + 70°C 
Type DA, frequency change not exceeding 0.01% from —30°C to + 45°C 
Type EA, frequency change not exceeding 0.002% from + 65°C to + 80°C 
For further details please apply to :- 

SALFORD ELECTRICAL INSTRUMENTS LTD 
PEEL WORKS « SILK STREET - SALFORD 3 + LANCS 
A Subsidiary of THE GENERAL ELECTRIC CO. LTD. OF ENGLAND 


A Grand Combination 
INTERNAL QUALITY — EXTERNAL BEAUTY 


OCTAGONAL 
G.E.C. SPEAKER CABINET 
Height 2° 6°. Width 1’ 8 Depth 1° 24” 
METAL CONE pple 
SPEAKER Carriage 1|5/- 


MATCHING CABINET 
8.15.0 FOR AMPLIFIER 


£12.10.0 Carriage 15)/- 


In Walnut Mahogany or Weathered Jak 


Carriage 2/6 


OSRAM 912 


‘*| have completed tests on the sample octagonal! 
AMPLIFIER Cabinet which you brought over to us recently 
Kit Price £22.2.9 and find that it fully meets the G.E.C. specifica- 
Carriage 5/- tion. It is extremely satisfactory in all respects.”’ 
: —F. H. BRITTAIN, RESEARCH LABORATORIES, 

G.E.C, LTD., WEMBLEY. 


TELE-RADIO (1943) LTD 


189 EDGWARE ROAD LONDON, W.2 
Phone : PAD 4455/6 


Shop hours; MONDAY—SATURDAY 92 a.m. to 6 p.m THURSDAY 9 a.m. to | p.m 
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HIGH VOLTAGE & HIGH FREQUENCY RESISTORS 


Dubilier type MV Resistors are designed for High T pP E S 


Voltage applications where high resistance and power 


are required. The unique application of the famous 

Dubilier resistance coating in helical turns on a & 
ceramic tube provides a conducting path of long ; 
effective length. The long resistance path enables 


a material of low specific resistance to be used thus 

ensuring greater stability in high resistance values. 

Dubilier type MP Resistors are designed for service at high frequencies where it is essential to 
eliminate as far as possible inductive effects in the resistor. 


For further details send for Catalogue Brochure R.8. 


DUBILIER CONDENSER CO. (1925) LTD., DUCON WORKS, VICTORIA ROAD, NORTH ACTON, 
LONDON, W.3. Phone: Acorn 2241 (5 lines). Grams: Hivoltcon, Wesphone, London. Cables: Hivoltcon, 
London Marconi International Code 


D.109 
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RADIO ENGINEERING 
OF SURPASSING EXCELLENCE 


MODEL ‘680xX’ 
COMMUNICATION RECEIVER 
20 ‘or to 480 c/s 


USED PROFESSIONALLY IN ALL PARTS OF THE WORLD 


Compare critically the Eddystone “630X" against world- 
wide production of similar vipment and you will find 
nothing to equal either the performance or the construction 
of this receiver at anywhere near its price level. 


The solid diecast chassis ensures robust mechanical strength and 
rigidity and adds to the electrical screening. The large open dial 
is accurately calibrated and permits precise tuning and re-setting. 
The flywheel-controlied, geared tuning mechanism is a masterpiece 


of light engineering; its perfection can only be judged by practica 
experience. 

The ** 680X "’ has a first-class electrical specification. Fifteen valves 
are used; two RF and two IF stages, separate oscillator and push- 
pull output. Figures for sensitivity, noize, selectivity and image 
ratio are excellent. Frequency drift is negligible on all ranges. 

The ** 680X "’ receiver is handsomely finished in polychromatic grey 
and has an all-round peformance of the highest order. 


LIST PRICE (ex works) £106 - 0-0 


Please write for full specification to the manufacturers: 


STRATTON & CO. LTD., EDDYSTONE WORKS, BIRMINGHAM 31 


REDUCE YOUR PRESS TOOL COSTS 


THE HUNTON UNIVERSAL BOLSTER OUTFIT 
FOR SHEET METAL PIERCING AND 
BLANKING ON FLY PRESSES 


Two Punch Holders 


Bolster Frame with mith decachabie 


2 adjustable gauges ositive-action 
and insertable steel! Serippers take the 
Helders for Dies mplete range of 
jin. to Bin. bore ~—- Shin 
- . Punches jin. to 3fin 
diameter diameter. 


Equip your Press with 

the Hunton Ourcfit and use 

inexpensive standardised Punches and 

Dies jin. to 3iin. diameter, obtainable from stock—in in. sizes 
—when required. 

Standardised Tools also available at short notice for Square, Oblong and 
other shapes, Louvre Forming (up to Bin. long), Corner Notching, Corner 
Radiusing, Angle tron Notching and Piercing, etc. 

Get the Outfit now—Buy Punches, Dies and Tools as you reed them 


Descriptive brochure ond prices on request 


HUNTON LIMITED 


Phoenix Works, 114-116, Euston Road, London, N.W.1 


Telephone: EUSten |477-8-9 Telegrams: Untonexh, London 


S$ 6 Brown 


AUDIO AIDS 


3 
< 


Headphones with indi- 
vidual volume control. 
Ideal for use with church 
and cinema deaf aid 
installations or for 
individuals with im- 
paired hearing. 

They provide the 
essential clarity of 
reception when listen- 

ing to Radio and T.V. 
Send for Brochure ‘W ’ of 
all types available. If desired, 
advice is given on selection of 
type most suited to individual needs. 


S. G. Brown provide Headphones and associ- 
ated equipment for all known purposes. 


S.GBrown, Ltd. 


SHAKESPEARE STREET, WATFORD, HERTS. 
Telephone : Watford 7241 


(3) 
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Cat. No. NT.11340 


This new instrument has several 
important applications. It replaces 
the sensitive reflecting galvanometer 
as a detector in potentiometer and 
bridge circuits. The rapid response, 
easily-read deflections, and ability to 
be used on an ordinary bench offer 
great advantages for routine 


industrial measurements. 
It may also be used as a low-frequency 


d.c. amplifier of exceptional zero 
stability and low cost. A jack-socket 
at the back allows output to be taken 

to controllers, recorders, or relays. 
Thermocouples, resistance bridge 
net-works, barrier-layer photocells, 

or any device giving a small voltage 
signal can be connected to the input. 
The fact that voltages as low as IuV can 
be handled opens new 

possiusliues in this field. 
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PYE SENSITIVE 


D.C. MICROVOLTMETER 
AND AMPLIFIER 


SCALE: 

10uV-0-10uV. 
RANGES: 

XI, X10, X100, X1000. 


INPUT RESISTANCE: 
40 ohms. 
RESPONSE TIME: 
On X | range 0.5 seconds; 
on other ranges 0.15 seconds. 
ZERO DRIFT: 
Not more than + IuV/hour. 
OUTPUT CURRENT: 
| mA into 4000 ohms. 
(When used as d.c. Amplifier) 
POWER SUPPLY 
110, 200-250V, 40-60c/s. 


\> 


SCIENTIFIC(») (AinstRUMENTS 


WwW. G. PYE & CO. LTD., GRANTA WORKS, CAMBRIDGE, ENGLAND 
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io) LWESTALITE]@) 


RECTIFIERS TYPE 16HT & 16K 


Suitable for outputs of up to 8 mA and 4 kV in 
half-wave circuits, and 15 mA and 7 kV in a 
bridge circuit using four similar units, these 
rectifiers are the embodiment of power In a com- 
pact form. As can be seen by reference to the 
abridged table below, the range covers a useful 
field, and the use of a Metal Rectifier at these 
voltages has the advantage of obviating the need 
for expensive transformers incorporating high 
voltage filament windings. For further details 
of these units, please write for a copy of Data 
Sheet No. 42 to Dept. W.W.13. 


Output Current Volts at 


16HT258 4,120 


All ratings applicable to half-wave circuits 


ALWAYS “FIT” 


a(((C)SET 


SUSPENSION DRAWER SLIDES, SUN and PLANET FRICTION ELIMINATORS and SHEAVES 
Ask for Brochure and pages 47, 49 and $3 


Engineers, Patentees and Sole Manufacturers. 


AUTOSET (PRODUCTION) LTD., DEPT. “HH”, STOUR STREET, BIRMINGHAM i8 
Tel.: EDG 1143 (3 lines) Please mention Wire'ess World ESTD. over 35 years 


There are 12 different types of “ACRU” Neon Indicator Lamps 


During the past five years The Minimum life 
over 4 million “ACRU"’ i * of ““ACRU” Neons 


Neons have been sold with 
not a single complaint about 
short life. ~ . Ask for leaflets. 


is 25,000 hours. 


With incorporated resistance they can be connected directly to the mains voltage. 


THE ACRU ELECTRIC TOOL MFG. CO. LTD., 
CHAPEL STREET, LEVENSHULME, MANCHESTER. Tel.: Rusholme 4613 
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National 


and Best Sensitivity of NC 


Any Commercial Receiver! HRO- Sing 


RANGES: 50-430 kc 
480 kc—35 mc 
50 mc—54 mc 


Greatest Tuning Range 


SENSITIVITY: 1 mv or better at 6 db 
signal-to-noise ratio. 


SELECTIVITY: Utilizes dual conversion 

and 12 permeability-tuned 

IF circuits for the highest skirt List Price 

selectivity ever achieved. $533.50, U.S. dollars, 

Selectivity variable from FOB Factory, less Speaker. Includes 

8 ke overall to approx. 4 coils covering 1.7 to 30 mc with bandspread 

1200 cps at 40 db. operation on the amateur 80, 40, 20, and 10-11 
meter bands. Additional coils, speaker, rack- 
mounting for speaker and coil-storage, and other 
accessories are available at extra cost. 


The HRO-Sixty is the finest general communication receiver money can buy. 
National HRO receivers have long been used by Government Services, Commercial 
Operators, and Amateurs throughout the world, where the utmost in performance 
and reliability is required. Complete specifications will be forwarded upon request. 


NATIONAL NC-98 is co gegtesnemmmmemm NATIONAL offers models at 
popular-priced receiver ies various price levels, down to 
with a range of 550kc to x $49.95 U.S. List. Every National 
40 mc, and many advanced 6) ert receiver is outstanding in its 
features. U. S. List Price, — nga class. Complete catalog will 

$149.95 ~ ° deen be forwarded upon request. 


Ad. Auriema, Inc. Exclusive Export Representative 
89 BROAD ST., NEW YORK 4, N. Y. ¢ Distributors’ Inquiries Invited 
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One of the finest all-purpose microphones ever made by 
Ronette is this type G-210. Chrome plated die-cast housing 
with patented “Filtercel”’ cartridge. Available with several 
types of voltage/frequency response curves. Type GS-210 
has noiseless on-off switch. For use with long lines these 
models are available with built-in 200 a line transformer. 


G-210 type microphones are supplied with screened standard microphone 
connector, 5[8 -27 thread for all normal stands. 


Further information will be gladly supplied upon request 


i 
Sole Importers to Great Brita'n 


TRIANON ELECTRIC LTD. LONDON NW10 
FAMOUS MICROPHONES 95, Cobbold ieee Willesden pbs age Willesden 2116 
tors for the whole e and retoi 


E. & G. DISTRIBUTING CORPORATION LTD. 
33 Tottenham Court Road, London, W! Telephone: Museum 6667 


® T/V TECHNOLOGY 

© RADIO ENGINEERING 
@ ELECTRONICS 

© RADIO SERVICING 


There's a big future in T/V and Radio. Act now! In- 

crease your knowledge. Gack up experience with a 

sound theoretical background. 1.C.S offer courses of 

instruction in— 

TiV TECHNOLOGY @ ADVANCED SHORT-WAVE 

RADIO RADIO ENGINEERING @ RADIO SERVICE | 

ENGINE a @ RADAR 8 BASIC _—e 
EQUENCY MODULATI | 

1.C.S. will also coach you for the following examinations:— MODEL AC/34 

B.1.R.8.: P.M.G. Certificate for Wireless Operators; 

Radio Servicing Certificate (R.T.E.8,); C. & G Tele- A small three valve, three stage, audio 
amplifier for operation on 200250 v. A.C 
50 cycles (100,125 v. to special order) 
INPUT Voltage 30 mV. Impedance 0.5 

megohm 


communications, etc., etc. 
DON'T DELAY—SEND COUPON TODAY lor free descrip- 


tive booklet, stating which subject or examination interests you 
Fees include al! books needed. Examination students coached 


until successful | L ! Ss T P R i om E OuTPUT 4 watts impedance 2-4 ohms 

Reduced terms for H.M. Forces. RADIO Power for a feeder unit is available 

Dept. 2230, 1.C.S., 7! Kingsway, W.C.2. £7 s 1 0 e 0 MICROPHONE. Crystal pattern recom 
. - 


mended 
eecccsevecccccccccccceccoscccssces PPTTTTITITTITITTITL TTL PICK-UP. High-fidelicy crystal types need 
INTERNATIONAL CORRESPONDENCE SCHOOLS no special matching 
Dept. 223D, international Buildings, Kingsway, London, a ane magneric pick-ups can also be 
W.C.2. CONTROLS. Volume, Tone and on-off 
Each Amplifier is Vvatves. 6517. 6v6, 5Y3 


supplied with 12 ciassis DIMENSIONS. 7in. by Sin 
hod ies months’ guarantee by 2in.—overali height Sjin 
(Block letters, please) 


Address ...... " | LEE PRODUCTS (Great Britain) LTD. 


oe OO bee eee Ree eee 


Please send Booklet on subject 


Elpico House, Great Eastern Street, London, E.C.2. 
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Eurovision 


The Wayne Kerr Video Oscillator is 

used by the B.B.C. Engineers to measure 
the frequency response of the Link 

over its full bandwidth. 


(Photographs by courtesy of the B.B.C.) 


lee 


tt “LILLE 4 
+ a te a 


| CASSEL’ - y¥ \ 


Video Oscillator type 022B + 10 to —50 db on 1 volt 
peak to peak from 10 kc/s 10 Mc/s. 
Stabilised output. Less than 1% total distortion. 
This instrument now includes a 50 c/s square 
wave output for examination of the low frequency 


characteristics of video networks. 


Full details from: 


THE WAYNE KERR LABORATORIES LTD., NEW MALDEN, SURREY 
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3000 TYPES 
12 to 80,0002 COILS 1 Make to 8 
co CONTACTS. 600 and HIGH- 
SPEED TYPES also supplied. 
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P.O. TYPES TO YOUR 
SPECIFICATION 


== PROMPT DELIVERY = 


LARGE 
STOCKS 
OF 


KEYSWITCHES 


TRANSFORMERS 


for POWER SUPPLIES 
and AUDIO FREQUENCY 


A.|.D. Approved. 


Suitable for use in 
all electrical and 
electronic equip- 
ment, to Ministry, 
B.S.S. or commer- 
cial standards. 
Tropical or stan- 


dard finish. 


Enquiries from manufacturers and the trade only. 
Quotations sent upon receipt of specifications or drawings. 
STEWART TRANSFORMERS Ltd. 

KILBURN LANE, LONDON, W.10 


LADbroke 12964 


KEYSWITCH CO. 
ALL POST OFFICE EQUIPMENT 


Enquiries to 


191, KENSAL ROAD, LONDON, W.10 
Telephone LAD 0666 


Photograph hy courtesy of 


British Thomson-Houston Co. Ltd 


This power station contro! desk was 
supplied by us to British Thomson- 
Houston Co. Ltd 


We are makers of 

FINE WOOD CABINETS 
to the RADIO, ELECTRONIC AND 
ALLIED INDUSTRIES, and invite 


Trade Enquiries. 


tH. ASHDOWN 
> INE! MAKE % 
98 HERTFORD ROAD, EDMONTON, N.9 


hone: EDM 262! 
Works; 784/792, Hich Roa., Tvitenham, N.17. Phone: TOT. 2947 
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The following valves are 


outstanding in the current range 


of Osram audio 

valves and offer 
unsurpassed performance 
reliability and long 

life to the 


discriminating user 


* 2729 \st stage voltage ampli- 
fier pentode. The valve which 
has set the standard in its 
class where minimum hum and 
microphony are essential. 
— (GAU? Double triode 
voltage amplifiers. 

* N709 The high output pen- 
tode for all domestic amplifier 
purposes. 


KT66 The world famous beam 
tetrode specified for the 
Williamson amplifier. The 
standard output valve for all 
medium power high quality 
amplifiers. 

KT61 An efficient output beam 
tetrode for domestic receivers 
and small amplifiers. 


KT33C Anefficient output beam 
tetrode for DC/AC equipment. 


sra 


G; el 


Write to the Osram Valve and Electronics Department for full 


technical information, circuit and application data. 


THE GENERAL ELECTRIC COMPANY LIMITED 


MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 


PX4 The popular directly 
heated power triode which made 
true high quality sound avail- 
able to the home constructor. 
*DA4?2 A new indirectly heated 
high power Class B triode for 
industrial amplifiers. 


* Specified for the OSRAM 
912 high quality amplifier. 
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” AIR-DAMPED " 


/” ANTLVIBRATION MOUNTS 


of exceptional performance: 
FOR THE PROTECTION OF AIRBORNE EQUIPMENT 


. 


~- -7 
~ se oo" 
eee ee 


* 
vibration isolation 
© Air-damped BARRYMOUNTS have been specially developed to 
shock absorption. provide assured protection for sensitive equipment against shock 
@ Low permanent and vibration. An outstanding feature is their remarkably uniform Air-damped BARRY- 
set and drift a wee 
; performance over the full range of rated load variation. MOUNTS are supplied in 
° ee over Over 1,000,000 BARRYMOUNTS go into use every year for the a wide range of sizes for 
egoemns range protection of every type of air-borne equipment, from the lightest Rated Loads of from 0.1 
© Minimum side sway. and most delicate instruments and electronic devices to apparatus to 35 Ibs 
Wide load range with up to 140 lbs. weight. 
uniform performance. There are also BARRYMOUNTS available for specialised vehicle- MINIATURIZED BARRYMOUNTS ARE 
borne and ship-borne equipment applications, USED IN THE BRISTOL “ BRITANNIA” 


Made in England under licence from 
the Barry Corporation of U.S.A 
Write for technical bulletins 


39 VICTORIA SI., LONDON, S.W.1 (ABBey 5726) 


ye lr 
Three-Range PROBE —- 
MILLIVOLTMETER MAGNETIC TAPE RECORDER 


Model VM6451 for Industrial and Professional Use 


SELF-CONTAINED requency, Sense (+2db.) 


STABILISED y w= Volume Range $0 db 
g 2: utter< 
POWER PACK 


ACCURACY TO + 5%, OF 
FULL SCALE DEFLECTION 


AUTOMATIC OVERLOAD 
PROTECTION MODEL C5 


For spools up to Pins. 
dia., 12-volte battery 
operation 


Designed to provide direct readings for A.C, MODEL D2A 
voltages from 10 millivolts to 2 volts. Three ranges For all types of Spool up to 


are provided and readings are urate within 1db a £365 complete 
’ ovided anc cacings are accurate W i 
from 50 cycles to 150 megacycles. The double MODEL 028 Faeeoleans ° 


triode measuring valve is detachable from the For al! types of Spool! up to II fins. dia., 12-volt battery operation 
cabinet. This instrument can also be used for All of these models may also be supplied with 


modulation carrier detection with the use of head- Wale rev 7 Wow 
phones. Write for full uaiiediion, re \y NCROPULSE co ‘) INTERLOCK SY STEM 
LEEVERS-RICH EQUIPMENT Ltd. 


Please note new address: 


78, Hampstead Rd., London, N.W.1. EUSton 1481 


BRITISH PHYSIGRB LABORATORIES 


Radiett HERTS Tel: RADLETT 5674-5-6 


dm 6Pi5 \ 
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SUFLEX 


because of their LOW DIELECTRIC 
LOSS and SMALL SIZE are admirably 
suited for use in I.F. transformers and 
padded circuits. Their uniquely high 
insulation resistance and low dielectric 
absorption make them indispensable in 
computors, nucleonic and medical equip- 


ment. 


SUFLEX 


LONDON 


35, BAKER STREET, LONDON, 


POLYSTYRENE 


W.1. 


, aS 


CAPACITIES : 
TOLERANCE : 


VOLTAGES : 
HS Type: 
HSA Type: 


CAPACITORS 


| The capacitors 
shown here 
are actual size. 
5 pf. to 0.5 mfd. 
20%, to 1%, 
250v. to 750v. D.C. 
for general use. 


with additional sealing 
for use in exceptional 
humidity conditions. 


Telephone: WELbeck 0791, 
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ELECTRICAL INSULATING MATERIALS 


There is a ‘Delanco’ material for 
every application and our tool-room 
and machine-shop can deal with 
the manufacture of the most intri- 
cately shaped components. We 
produce tools specially designed 
and constructed for all types of 
manufactured components. 


We should like to take this opportunity 
of wishing all our customers the 
COMPLIMENTS OF THE SEASON 
AND EVERY SUCCESS 
DURING 1955 


ANGLO-AMERICAN VULCANIZED FIBRE CO. LTD. 
CAYTON WORKS, BATH STREET, LONDON, E.C.I. Phone: CLE 3271 


Explains costing techniques 
to the engineer in the shop 


7 
EDDYSTONE COMMUNICATION RECEIVERS Cost Accountin 
Now Available on attractive Hire Purchase Terms. | 
Cash Price Deposit Monthly . 
442 15 0 
“as 0 0 | an e engineer 
468 0 0 
é106 60 0 
instalments are for 12 months a — . . wr , 
The model illustrated is the 740. All are for AC only operation By KENNETH B. MITCHELL, A.C.W obey Aff.1.W.M. 
except the 840 which is AC/DC 110/250 v. making it especially 
suitable for universal use. Descriptive literature on request 
The relaxation of H.P. restrictions enables us to offer the above 7 
attractive terms. how it operates to the engineer on the shop floor. The 
Latest Eddystone component catalogue 1/-. 


This new book sets out to explain cost accounting and 


approach is simple and direct, the reader being shown in a 
The practical manner how modern cost accounting influences 
> oe every department. Special attention is given to problems 


Eddystone of budgeting and budgetary control. 


Specialists 8} x Sh” 128 pp. Illustrated. 10s. 6d. net. By Post 10s. 9d. 


SERVICES LTD., Published for ‘‘Machine Shop Magazine”’ 


| Obtain r ir 
55 COUNTY ROAD, LIVERPOOL, 4 ainable from booksellers or direct from 
Telephone: AINTREE | 445 ESTAB. 1935 | Uiffe & Sons Limited, Dorset House, Stamford Street, London, 8.£.1 
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MODEL L.|I 


Operating in the decimetre wave region, 


this Signal Generator has been 
designed to meet the inc reasing requirements of the 
development laboratory at Ultra High Frequencies. 
Besides a wide frequency range and_ reliable 
attenuator system, provision is made in the L.1 for 
both internal and external sinewave and pulse modu- 


lation. Full technical details are available on request, 


Write for Folder W.2s. 


dvante 


U.H.F. SIGNAL GENERATOR 
Nett price in U.K. £375 


ADVANCE COMPONENTS LTD., MARLOWE ROAD, WALTHAMSTOW, LONDON, €.17 
Telephone : LARkswood 4366/7/8 
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APPROVED 


“WILLESDEN” TRANSFORMERS 
for alt 


ELECTRONIC & TELECOMMUNICATION REQUIREMENTS 


YSFORMER CC | 4 THY " 


Specialists in High Quality Reproduction for over 20 years 


A10 HIGH FIDELITY cnc AMPLIFIER 
Amplifier 


OUTPUT : 10-12 watts. 


DISTORTION: 0.1 per 
cent. total harmonic at 
8 watts. 


whe gd RES- 
PONSE: within 1 db 
15-30,000 cps. 


INPUT: 250 millivolts for 
10 watts output. 


Control Unit 
1, INPUT—4 position. 


2. EQUALISER—4 posi- 
tion. 


FILTER — 6 position, 
with built-in “ rumble” 
filter. 


Lift and cut 
. TREBLE giving + 15 

" —contin- 
Prices: - BASS 


vously vari- 
AMPLIFIER .£19.15.0 a, 
be oo ¥ ¥ FINISH — Hammered 
CONTROL UNIT £9.15.0 bronze and engraved 
Write to Dept. W.D. for descriprive Florentine bronze con- 
booklet. trol panel. 
Demonstrations at your Local High Fidelity spectc alists or at our show- 
rooms in Holloway 9 a.m. to 6 p.m. weekdays (Sats. until 5 p.m.) also 
ipecial High Fidelity Demonstrations on Thursday Evenings 7 p.m. 


ARMSTRONG wirecess & TELEvision co. Lr. 


WARLTERS ROAD, HOLLOWAY, LONDON, W.7. Tel, : NORth 3212 


»ARDENS, SHEPHERDS BUSH, LONOON W.12 


Telephone 


SHE 58/9, 27/4 


SOLDERING with a 
PRIMAX 


Post free 


with the 
sensational new 


UNBREAKABLE CASE 


NEW MODEL can now be 
used ALMOST CONTIN- 
UOUSLY without over- 
heating. Weighs only 
24 oz. 


BALANCED GRIP 
SOLDERING GUN 


Specially designed for solder- 

ing on hard-to-reach jobs. 

* INSTANT HEATING 
—Ready for soldering in 
6 seconds. 

* EXCLUSIVE ALLOY 
TIP—-lasts indefinitely un- 
der normal use and care. 


The ideal tool for any 
RADIO - TV - TELEPHONE 
mechanic or amateur. 


Available in 110, 200/220, 
220/250 v. for A.C. only. 


50/60 Cycles (60 w.). % One year’s guarantee. 


Sole Distributors:— § 7 KEM p NE rR 
19 Ebury St., London, S.W.1. Phone : Stoans 2447, 3586 


— 
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GOODMANS ich Fivetity range 
of AXIOM Loudspeakers 


AXIOM 22 Mk Il 


A 12-inch twin-cone high-power P.M.loud- 
speaker combining generous bass handling 
capacity with full range high fidelity repro- 
duction. 

BRIEF SPECIFICATION 


Frequency Coverage . 30/15,000 c/s 
Fundamental Resonance : 35 c/s. 
Flux Density 17,500 gauss 
Max. Power Handling Capacity .... 20 watts 
Nett Weight ; 


AXIOM 10! 


An 8-inch single-cone loudspeaker with a 
power handling capacity of 5 watts. Extremely 
well balanced frequency coverage. 


BRIEF SPECIFICATION 


Frequency Coverage .. .. . - -40/15,000 c/s. 
Fund IR Bee oagencen ne 
Flux Density ...............+++. 13,500 gauss 
Nett Weight .......... 3 Ib. 4 oz, (1.47 kg.) 

i i «ee» £6.12. 1 (ime. tax) 


AXIOM 102 


An 8-inch single-cone loudspeaker with a 
power handling capacity of 7 watts. Very wide 
angle of coverage at high frequencies. 


BRIEF SPECIFICATION 

Frequency Coverage... 
Fundamental Resonance ........... 
Flux Density 

Nett Weight 


Price.............-£9. 18 . 2 (ime. tax) 


AXIOM 150 Mk Il 


A 12-inch twin-cone full range high fidelity 
reproducer with a power handling capacity of 
15 watts. 


BRIEF SPECIFICATION 


POST THIS COUPON NOW on | 
To 
GOODMANS INDUSTRIES LTD., 
Flux Density 14,000 geuss AXIOM WORKS WEMBLEY, MIDDX. 
Nett Weight 12 lb. 13 oz. (5.8 kg.) 


. Send me details of Goodmans Loudspeakers. 
Price teteeee -- £10.5.6 Enclosures, etc 


Frequency Coverage a» » 30/15,000 c/s, 
Fundamental Resonance . 35 c/s. 


Name 


Address . 


GOODMANS : 
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onnoisseur with DIAMOND STYLUS! 


The SUPER LIGHTWEIGHT PICK-UP 
can now be supplied to order— 


with an armature system fitted with diamond stylus. 
Price complete with one head (either Standard 78 r.p.m., 
or Microgroove, 334 and 45 r.p.m.) fitted with diamond 
stylus £7.12.9d. plus Purchase Tax £2.9.0d. Each 
additional head £5.12.9d. plus Purchas Tax £1.16.2d. 
Replacement armature system fitted with diamond 


stylus £3.13.0d. plus Purchase Tax £1.3.5d. ; HEAD PICK-UI 


Existing model with sapphire 
system still available. 


3 SPEED MOTOR 


New Price: 
Retail Price ..£17 15 0 
Purchase tax.. 5 13 11 
‘fa Total Price ..£23 8 1! 


. t= 3 SPEED MOTOR 
y v A. R. SUGDEN & CO. (ENGINEERS) LTD. 


Facsimile in Sound WELL GREEN LANE. BRIGHOUSE, YORKSHIRE. Tel.: HALIFAX 69169 
Telegrams: “ Connoisseur, Brighouse "’ 


OVERSEAS AGENTS: 8. Africa: W. L. Procter (Pry). Ltd., 63 Strand Street, Cave Town. Australia: | H. Magrath & Co. Pty. Ltd., 208 Little 
Lonsdale Street, Melbourne Canada: The Astral Electric Co. Ltd.. 44 Danforth Road, Toronto 13, Ontario. New Zealand: Turnbull & Jones 
Ltd., Head Offics, 12/14 Courtenay Place. Wellington. Hong Kong: The Radio People Lit, 3), Nathan Roai, Hong Kong Malaya: (Main Dis- 
tributors) Eastland Treading Co., 1 Prince Street, Singapore. U.S.A. (Main Distributors): Danby Radio Corporation, 2042 Chestnut Street. 
Philadeiphia, 3, Pa. Audio Supply Laboratories, Nickels Arcade Buildings, Ann Arbor.. Michigan 


rT i lo | 
~BRADMATICS MAGNETIC 
PRECISION HI-FIDELITY RELAYS 
MAGNETIC SOUND HEADS Built to your own 


specification 


HALF TRACK HEADS AVAILABLE: ; TYPES 3000 and 600 
Model 5RP Record/Play Head a5 HIGH SPEED and A.C. to 400 VOLTS 
Model 6RP Super Fidelity Record/Play Heads oe GOD KEY SWITCHES. SEVERAL TYPES IN STOCK 


Model 5R Record Head 


(Used in conjunction with 6RP head).. — = — L i. C T E Oo a 


Model 5E Erase Head. me “a 3S 


Commercial ‘* friction '* type mounting stems ... 4/- extra NI MA A G N & T I Cc 
Standard Heads—High Impedance, Low | da ; 

Heads and Special Heads made 20 aller: re Cc ©] U N T E # 
SCREENING CANS: 


All Mumetal 
Composite (Steel/Mumetal) 


We specialise—that is why deck manufacturers standardise MAJOR TYPE 6x 14x 1; ins 
our heads 3 ohms operates on 3/6 Vo 


Dd 
500 ohms operates on 18/24 Vo. D. 
1,000 ohm. operates on 100/110 Vo. D 
2,300 ohms operates on 200/230 Vo. D 
Model 5 range of desks to take 7in., 9gin. or IOfin. Reels. 17/6, Post and Packing, 9d 


Push-button control-three heads-two speeds-three motors. 


DP°PAPAIDPADPADADA DPD OOS 3 


Write foredetails. Trade supplied. N) JACK DAVIS (RELAYS) LTD. 3 
BRADMATIC LIMITED ? 36 PERCY STREET - LONDON -: W.!I 


Station Road, Aston, Birmingham 6. 6 Museum 7960 LANGHAM 4821 


Telephone: East 2881-2. Telegrams: Bradmatic, Birmingham. | |$ DOO OODAPAPOCOQOOOOS 
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Aerial Kits or Aertal Assemblies 7 


We say 
Assemblies- every time ——alp 


If you are looking for the easiest aerial from the installation point 
of view, Antiference is the only answer. Every Antiference aerial 
is pre-assembled in our factory and aligned as a complete aerial 
tuned for peak performance. 


Rod elements snap into correct position in a matter of seconds, 


saving quite a deal of time and trouble. These assemblies took 
a lot of designing—but they have justified it hands down on two 


scores—service to the dealer and reception to the viewer. 


The a~ 7 this aerial is fully 


LIMITED 


BICESTER ROAD, AYLESBURY, BUCKS. Telephone: Aylesbury 1467/8 


OM BIA/S 
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A NEW E.M.I. CENTIMETRIC VALVE 


10 cms. 
THREE BAND 


KLYSTRON 
2600-3700 Me/s. 


TYPE RK6112 


This is a low voltage, reflex velocity TYPE RK6112 SPECIFICATION 
modulated valve for use as a local oscil- oe eae ms 
lator in the 10 centimetre (“S’’) Band. vanter Sueput 100 cniey mapa 


| 

| 

Frequency Range | 
| 

| 


Reflector Current 4 micro-amps max 
It is of the plug-in type, with disc seals (with suitable cavity) 2600 — 3700 Mc/s Cathode Shield Voles ° 
for resonator connection, and is indirectly Resonator Voltage *® +250 Volts 
heated. Resonator Current 18 34mA | Heater Current 


Reflector Volrage * > ) voles | 


ang * Measured with respect to Cathode 


Heater Volts 63 voles 


07 max 


Write for particulars to — - v2 
w E.M.1. FACTORIES LTD., HAYES, MIDDLESEX, ENGLAND 


(NEW! AMAZING “SELF-BUILD” 
Cy ~ ezeus, FURNITURE 


NO SKILL NEEDED! 
— NO SPECIAL TOOLS! 
cLicK, Anyone can easly 
and i$ in. assemble one of 
soegsy o child these kits and 
could make it/ SAVE POUNDS! 


Think of it: Quality furnitare—mainly in SOLID Oak, 
Walnut or Mahogany—so cleverly designed that you cao 
easily put it together yourself and save pounds. Positively 
no skill needed. Everything tongued, grooved, dove- 
tailed and satin-finished. ready for instant assembly. It's 
easy, it’s fascinating, and you get 
superb quality furniture at really 
astonishing prices. 


THIS s00g apa hivggeed You 


timber ased and details o 

cluding Ideal gifts like Occasional Tables 
Bookcases, Cuts, Child's Desk and Chair 
Tea Trulleys, Nest of Tables, Bathroom 
Furniture, Needlework Cabinets ( 
woman wants one!), kitchen cabinets 

real photos, dimensions. ar 

Satisfaction or No 

Bend fur thie tut ng beaks now— 


= NW, 
. A FREE aad without vbligation 
Heat, shock and moisture proof. 
Diameters from 0.5 mm. to 30 mm. he 
in 36” lengths. it is manufactured ay 
in all colours and bi-colours. 


SPICERS LIMITED FURNI-KIT (Dept. WSS) 


29/31, WRIGHT'S LANE, LONDON, W.8 
19 New Bridge St., London, E.C.4.  Tel.: CENtral 4211 . - 
. Parts fit like magic! No skill needed! 


* FREE! SEND NOW, 


Yes. please send me Free Book 
and details of Easy Payments. 
Write if you prefer not to cul page 


NAME... 
ADDRESS 
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The PF 91 amplifier, with the PF 91A remote 
contro] unit, is a versatile and practical com- 
bination for those who demand realism in 


sound reproduction from record players, tape 
recorders, microphones or radio tuners. 


% Built to proved mechanical and electrical 
engineering standards and suitable for 
comtinuous use even under tropical con- 
ditions. 


Frequency range substantially flat over 
entire audible range of 20—20,000 cycles 
per second, up to 12 watts output. 
Excellent oscillatory transient response be- 
cause of balanced response characteristic 
from 2 cycles per second to 160,000 cycles 
per second. 

Low noise level. 

High damping factor. 


Very low harmonic and intermodulation 


distortion % Note the cable form wiring which ensures 


the complete stability of design and per- 
formance of every PF 91 amplifier. 

% Most components are mounted on turret 
lugs, which makes them easily accessible. 


% Generously-proportioned mains and out- 
put transformers guarantee the true hi-fi 
quality claimed for the PF 91. 


% National Physical Laboratory Report avail- 
able free on request. 


MODEL PF9I 
28 cans 
MODEL PFIIA 
12 cns 


(U.K. PRICES ONLY) 


4 ft. extension cable available free of charge. 20 ft. 
Under-chassis view PF91 extension cable available for 35/-. 


Linti?Treé ® CAMBRIDG SBE 
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TUNERS 


WE SPECIALISE IN 
HIGH QUALITY 
TUNERS FOR USE 
WITH ANY OF THE 
WELL-KNOWN 
AMPLIFIERS 


9 Band (6 Electrical band spread) with R.F 
F.C., 2.1.F., Delayed Amplified A.V.C Variable 
Selectivity, SKC, 7KC, 1OKC. Fly Wheel Tuning, 
Tropicalised. £44. Tax paid 


S6E Similar in specification to S6BS but only 4 wave bands. 
12.5 m.—37 m., 35 m.—100 m., 90 m.—250 m., 190 m.— 
550 m. £30. Tax paid. 

S6 As S6E but 3 wave bands 
800 m.—2,000 m. £30. Tax paid. 

SSE 4 wave bands, 12.5 m.—550 m. R.F. pre-amplifier, variable 
selectivity |.F., Delayed Amplified A.V.C. €21/6/8. Tax paid. 

SS As SSE but 3 wave bands, 16 m.—2,000 m. £21/6/8. Tax paid. 

$4 Standard High Quality Feeder Unit. Specification as S5 
but without R.F. amplifier. £16, Tax paid. 


c. TT. CHAPMAN 


RILEY WORKS, 


16 m.—50 m., 195 m.—550 m. 


Export 


BROOKES (itysials 


DEPENDABLE 


frequency 


control 


Illustrated left isa Type M 
Crystal unit from a range 
covering 8 Mc's to 17 Mc's 


Frequemy 12,500 ke/s. 


Hermeticalty sealed 
metal can 


Preq “en y tolerance 
0.0! f nominal at 
20° C., or better for 
special applications, 


Au Brookes Crystals are made to exacting standards and 
close tolerances. They are available with a variety of bases 
and in a wide range of frequencies. There is a Brookes 
Crystal to suit your purpose—let us have your enquiry now. 


Brookes Crystals Ltd., 

uppliers to M nistr updly, dome Office, 8.8.C., etc 
i91/3, TRA AL A ROAD LONDON, S.€.10 

GREenwich 1323 

Grams © Xtals Green. London. Cables : Xtals London | 


Telep» ne 


BROOKES 


(Reproducers) 
RILEY STREET, CHELSEA, 


Enquiries 
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For use on the new V.H.F. Frequency Modula- 
tion Broadcasts. Will provide amazing degree 
of realism with complete absence of back- 
421. Tax paid. 


ground noise 


% THE NEW FM82. Self Powered 200 250v. 
Three V.H.F, Stations on a_ switch. 
Separate trimmer for each _ position. 
Range of each position 87mcs—1!00mcs. 

Output 2 volts approx. 


LTD. 
S.W. 10. 4577/8. 


Invited 


FLAxman 


COIL WINDING MACHINERY 


We invite your enquiries for the Type 
matic machine, as_ illustrated. 
Type H1 hand coil winder and 
Armature Winding Head. 


Kelecreic [ro 


73 UXBRIDGE ROAD, EALING, LONDON, W.5 
Ealing 8322 


Al 1 auto- 
Also for the 
Type AW/1 
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CRE MENTAL 
OUCTANCE GAIDGE 


INCREMENTAL 
INDUCTANCE 
BRIDGE 


Designed for the measurement of iron-cored 
inductors (of Q value not less than 2) 
with d.c. flowing 


Range 0.01 to 1000 H. 
Superimposed d.c. Variable from 0 to | amp. 
a.c. Excitation 1, 2, 5, 10 or 20 Volts r.m.s, 
Frequency 50 or 60 c/s. 


Accuracy Better than + 5%. 


Full technical information available on request. 


CIWEMA-TELEVISIOWN LIMItrev 


A Company within the J. Arthur Rank Organisation 


WORSLEY BRIDGE ROAD - LONDON «: SE26 


Telephone HITher Green 4600 


SALES AND P. C. Robinson & Partners Lid., Hawnt & Co. Ltd., Atkins, Robertson & Whiteford Lad. 
\ SERVICING AGENTS 287 D g Manch . ry 69 Moor St. Birmingham, 4 100 Torrisdale Street, Glasgow,5.2 
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THE NEW ARMSTRONG F.C. 48 SOUND SALES “Q-MAX”" CHASSIS CUTTERS 
STILL the easiest and quickest way of cutting 


PHASE INVERTOR SPEAKER holes in SHEET METAL. 


First class reproduc- 
tion extending down 
to 30c/s. Dual sus 
pension Moving Coil 
Unit, Impedance 15 
ohms a ’ ro 
Complete with cab- ‘ 

inet finished in Wel- Patent No. 619178 


; 


2 ern e 


nut Veneer 


£1410 0 


8 Valves, inc!. 2 double triodes. 8 watts output 
Provision for using FM. adaptor. Separate Bass JUNIOR A-Z QUALITY AMPLIFIER 
and Treble controls. 2 Shorts, medium and Push-Pull Output (8.5 watts) with Negative 
long wavebands £23 18 Ol} feedback. Separate Treble and Bass Controls 
Or 68 dep. and 29/2 monthly 420 0 0 
A-Z RADIO UNIT. 3 valve quality superher é : 
with variable selectivity. A.V.C., Visual tuning LEAK DYNAMIC PICK-UP with diamond 
F.M. UNITS by Lowther, Sound Sales Chap-] |99.579- 800-2.000 metres £417 4 06 stylus. 

' . Arm with LP or 78 head on aii 9 6 
F.M. FEEDER UNIT. Calibrated and tun- Extra head 4715 3 
Johnstone unit able 86-100 Mc/s. Manual Volume Control and Mumetal cased transf ai is 0 
Automatic Gain Control. Illuminated Slow 
Motion Drive calibrated in megacycies. Com- LEAK VARISLOPE If. Two-stage feedback 
NEW plete with aerial .......... 420 18 2 tone control pre-amplifier : £16 16 0 


SPEAKERS 


9 
G.B.C. Metal cone, 6 watts i? ALL COMPONENTS AVAILABLE 
put, 30c/s.-20 kes £8 15 FOR 
w.sB. HFBI2 Bin., 5 watts, 
50-12,000 cps., 3, 74 and pI -_ OSRAM 912, 


man and Goodsell, and components for Amos & 


2 MULLARD and 


17 6 
W.B. HF 1214. 12in., 15 watts, 25 HIGH HOLBORN, LONDON, W.C.1 (Instruction Books: Osram and 
25-14,000 cps., ISohms 9 18 6 TLL: HOLBORN 623! Williamson 3/6 each; Mullard 2/6) 


-——M. R. SUPPLIES Ltd—— 


Established 1935) 


Trustworthy offers of poaee new material. Our selective buying is your guarantee 

of sitistaction. All prices nett 

CAMBRIDGE DIAL THERM OusrEns. 0/80 deg with maximum indicator 
ns p f : 1 


Dial 4in. dia., 12ia. phia 


instruments at only 43/8 (despatch 2/6 $ ic ‘ tial 

THERMOSTATS tor trent seoteetion bx roxed Mwitching on at 
2 deg. F _ ff at 4 1 oo er able ng ijustment) Capacity 
t amps. (25 4/6 « a. 43 - 

SYNCHRONOUS ‘TIME swito aes Hangamo), 200/2 v. 50 « Up to 3 on-off 
perations each 24 hour 0 amps fitted day-omitting device (use 
optional). Size 4in. dia. b ' im Easily installed, instruction book with each 
itterly reliable, £5/8/6 (cle 
ADJUSTABLE ‘couaT ser, iS LAMPS (by well-known makers Extended arm 
length 2ft., with two jolote and epring vinterpoise, to hold at any angle. Wired 
and fitted 8.B.C, hol der and tilting shade. Lightweight and very handy in drawing 
office, machine shop, laboratory, et Under half usual price, 35/- (des. 2/6 We 

now have our last supy f th 

L.V. EXTRACTOR (or cater PANS (G.E.C. ar y good makes). Operating 
from 12 volte DC AA Over ength 7i of impelle i Ideal for use in 
boats, cars, caravans, et 4 en 4 sient rane les. 2/-) Also 
EXTRACTOR FANS, 200/250 induction motor—no interference), With 
mounting frame and back grille, re for easy mount, Sin. impeller, 12,000 ¢.ft/bour 
£5/5/-, with 10in. impeller, | ft./hour, £5/ 12/6 (des. either 2/6) 

L.V. MOTORS (the most erficient small model made for Govt 12/24 volts DA 
overall length of body Jin. t » e, 3,000 r.p.m., shaft pin. dia. and jin. proj 
Fine bargain for model makers 10/ ry ‘ ) 
ae pe omen mor a8, 12/2 ‘. operation. Final speed 4/10 r.p.m 

acoording to Overall le « 2in., 37/6 ides. 1/6 

TWO SPEED—SIMPLE PUSH BUTTON Sewina “MACHINe Mor. D&S. Really high quality job at about half usual price 

00/260 ¥. AC/DA ete and new equipmen cluding motor, foot control 

CONTROL | needle light, belt, et ready for eas lation on any machine (instructions 
noluded), 26/15/- (des. 2/6 
GEARED ad 220/240 v. AA capacitor/induction Brand new, by best 
HE NEW K6 UNIT makers. Motor shaft (broughs out tor en). 1,640 f.p.am., and rght-angis ehatt ot 
0 F P m., Berm ge 10 Ib./in on ated for u at either speed (or beth) With 
rrect ¢ itor, £4/10/- 
suipiNa Disateas wed). Controlling stated hting load from 


List Price 19 GNS. inna. eo 


MICROAMMETERS ¥ { f offer, limite ‘ yut 300 meters only 
deflects 0/30 microamy r i a > e ¥ shin. a by 
ke Exception « b « ». bem uD B “i new, 
SEE AND HEAR IT AT 5G/G ‘des. 2/-). Also's few uew 2hin. & 0/50 microamps, sane price. BY 
best wh makers 

YOUR LOCAL DEALER SMALL GEAR BIKES, double worm gear, 300/1 redu n die-cast housing 
2fin 2}in. x ain Final sh aft bt dia, by lfin. pro »all-bearing, transmission 

up to 1/10th BL.P., 46/- 
SPSCIAL NOTE TO ation PLOALITY ENTHUSIAST We supply from stock the 
MODERN TECHNIQUES rotate new tit, BOstOL Meat Cons Cowpea $3 18 Th 


ok describing the Osram 912 Gram. Amplifier, 3/6 


138-144 Petherton Road, London, N.5 M. R. SUPPLIES, Ltd., 68 New Oxlord St., LonJon, W.C.1, 
Canonbury 5896 Telephone: MUSeum 2958 
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high Orad 


Leaders in the field of semi- 

conductor research, development 

and manufacture, Standard Telephones and Cables 
Limited have now in production high-grade transistors. 
Two types of germanium point contact and three 
junction type transistors are now available. 


POINT CONTACT TYPES JUNCTION TYPES 
% CODE 3X/100N for control *% CODE 3X/300N 


and switching circuits 


% CODE 3X/101N for use as an 


*% CODE 3X/301N > for low power A.F. 
amplifier or oscillator *% CODE 3X/302N | 


Full details will be sent on request : 


Standard Telephones and Cables Limited 


Registered Office ; Connaught House, Aldwych, London, W.C.2 
RADIO DIVISION, GAKLEIGH ROAD, NEW SOUTHGATE, LONDON, W.11 


— 
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~ KNOBS for the pacha mar 


Ger 


TONE 


¥ 


——_ 
a 
pe ac 
== 


TYPE *‘ A*’—l\gin. dia. x fin. deep. Engraved 1/6. Plain \/-. 


PUTS THE FINISHING TOUCH TO THE JOB 


Make your choice from this modern range of 
engraved control knobs. 16 special gold-filled 
inscriptions that will meet your demands. Ail 
knobs are suitable for use with jin. spindles, and 
firmly held by grub screw and inset locking nut. 
Available in Walnut or Ivory. Black can also be 
supplied. (Delivery protracted.) 


These illustrations are a 


TYPE ‘*B’’—I\tin. dia. x gin. deep. Engraved 1/2. Plain 10d. 


AN ENGRAVING FOR EVERY PURPOSE 


RADIO: ‘“ Volume,”’ ‘ Vol/On-Off,”” ** Wavechange,”’ 
*Tuning,”’ “S.M.L. Gram,"’ ‘* Radio-Gram,”’ ** Tone,”’ 
** On-Off.” 

TELEVISION: ‘ Contrast,’’ “' Brilliance,’’ 
On-Off,”’ ** Focus,’’ ‘* Brightness.”” 
AMPLIFIER: ‘‘ Treble,’’ ‘* Bass.’’ 
shown above.) 


TAPE RECORDER: 


* Brilliance 
(Plus any of those 


** Record-Play.”’ 


YOU CAN OBTAIN THEM NOW FROM YOUR LOCAL COMPONENT STOCKIST 


Keen quotations to quantity buyers. 


If in any difficulty please write direct to :-— 


Any engraving executed to special order. An 
extensive range of knobs for all purposes is now ovailable. 


Your enquiries are welcomed. 


UNCLES, BLISS & CO. LTD., 139 CHERRY ORCHARD ROAD, E. CROYDON, SURREY. 


METERS 


LARGE AND VARIED 
STOCKS AVAILABLE 
FOR IMMEDIATE 
DELIVERY 


EXAMPLES FROM OUR RANGE OF 2}’ 
FLUSH PATTERN MOVING COIL INSTRU- 
MENTS (as illustrated) 

AMPERES D.C. 0-1, 2, 3, 5, 10, 15, 20, 

25, 30, 50. 

MILLIAMPS. 0-1, 1-0-1, 0-5, 10, 15, 

20, 25, 30, 50, 100, 250, 500. 

MICROAMPS. 0-50, 100, 209, 250, 409, 

500, 750, 50-0-50, 100-0-109, 250-0-250, 

500-0-500, 

MILLIVOLTS. 0-10, 25, 50, 75, 100, 509. 

VOLTS D.C. 0-1, 5, 10, 15, 25, 50, 100, 

250, 500, 750, 1,000. 

VOLTS A.C. 0-5, 10, 15, 25, 58, 100, 250, 

500, 750, 1,000. 
We can supply meters with NON-STANDARD 
CURRENT and VOLTAGE RANGES to any specifica- 
tlon. DELIVERY 7-14 days. 
MOVING IRON, THERMO & ELECTROSTATIC 
INSTRUMENTS ALSO AVAILABLE. 


ANDERS ELECTRONICS LTD. 


91, HAMPSTEAD ROAD LONDON. N.W.I. 
Telephone: EUSton '639 
Supplied to Government Deportments, B.B.C., 
Leading Manufacturers & Research Laboratories 


MANUFACTURERS 


MAGNETIC RELAYS 
POST OFFICE TYPE 


3,000 and 600 
Contractors to: 


H.M. GOVERNMENT AND 
LEADING MANUFACTURERS 


COILS up to 80,0000. 
CONTACTS up to 8 amps. 
INSULATION up to 5 KV. 


Specialists in Tropicalisation and 
Inter Services jungle Finish. 


Conforming to A.I.D. and 
C.1.E.M.E. standards. 


PROTOTYPE Relays 
specification. 


POST OFFICE TYPE KEYS 
supplied to specification. 


made to 


Speedy deliveries 
Enquiries invited 


A.D.S.RELAYS LTD. bept ww 
12, STORE STREET, LONDON .W.C.I 
Ta! MUS eumé2453 
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See how much more 


oe 
4 
% 
Ric! 


RCA MICROWA 


offers you! 


Practical experience — Over 200,000 chan- 
nel miles of RCA Microwave circuits actually 
in use in 11 different countries — an outstand- 
ing rec ord, 


Lower costs — For tubes, towers and main- 
tenance. 

Expert engineering — Surveys and installa- 
tions by experienced teams. 

Versatile equipment — Handles telephone, 
teletype, mobile radio, television, telemeter- 
ing, pipeline control. 

Planned flexibility— Channels can be 


dropped, or inserted at will without heavy 
investment, 


Integration with present facilities — Direct 
connections made to existing switchboards, 
wire lines, carrier circuits, other microwave 
systems. 

Standardized interchangeable units — Basic 
units readily assembled into any size station. 
Units of same capacity interchangeable for 
ervicing. 

Frequency diversification — Wide range of 
equipment to operate in many VHF and UHF 
frequency bands. 


Flashing messages through areas where wires 
would be impractical ... eliminating weather as 
an operating hazard...cutting maintenance costs, 
RCA Microwave equipment and engineering 
have proved themselves under every conceivable 
circumstance. RCA Microwave circuits for tele- 
type, telephone, program and control cover 
200,000 channel miles in 11 countries — in many 
combinations of frequencies and channels. 


Originating the radio relay principle thirty 
years ago, RCA has the world’s greatest fund of 


Microwave experience. Its equipment is prac- 
tical, versatile, flexible—and adaptable to chang- 
ing conditions. It can tie together mobile radio, 
existing wire systems, other Microwave systems. 
And RCA standardization — applied to every- 
thing from tubes to towers — assures lower ini- 
tial costs, longer equipment life, economical 


maintenance. 


To aid you in surveys and installation, RCA 
Microwave experts are available. See your RCA 


distributor or write RCA — today, 


RCA INTERNATIONAL DIVISION 


RADIO CORPORATION of AMERICA 


RCA BUILDING 


30 ROCKEFELLER PLAZA, NEW YORK, N.Y., U.S.A. 
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Poly thene 


15 ohm. TV. DOWNLEAD CABLE 
Nominal Attenuation at 50Mcs:-2.5dB 100ft. 


eT RRNA + 


Plain Copper Wire Braid ............... 


Cellular Polythene Insulatedto 0/129 Diameter. . 


1/.029° Annealed Copper Conductor......_ 


A Glover Product 


TRAFFORD PARK 


VARIACS for S-M-O-O-T-H 
Voltage Control 


Original, continuously 


the 


“VARIAC” is the 
istable auto-transformer 
varying the a-c voltage applied to any electrical, 
or communications equipment 


The 


ideal control 


rdj 

tronic, radar 
above line are obtained 
equip 


Voltages from Zero to 17 
y a 320-degree rotation of the shaft, which is 
ed witha direct-reading dial, calibrated accurately 
VARIAC” offers many real advantages 
ther type of a-c control: compared with the losses 

their initial cost 


over any 
resistive controls they save 
within about one year. They are available in various 
zes from 170 VA up to 25 Kilowatts. 3-gang assemb 
ure also available for 3-phase working. Prices 
vary from €7,10.0. upwards 
Write for our Catalogue—Technical Manual V-549 


which gives all possible information, to 


CLAUDE LYONS LTD. 


Head Office and Works. 76 Oildhall Street, Liverpool 3, Lancs. 
Southern Factory: Valley Works, Ware Road, Hoddesdon Herts. 
t Registered Trade Mark. 


Specialists in 
Plastic Extrusion | 


aid 
RECORDING SUCCESS for YOU 


| /CELSONIC RECORDERS offer 
N v 


high-fidelity hitherto 
e at prices the 


unobtainable 


imateur can afford 


full track or 


Studio quality perform 
At one session it ll record 
6,560 ft. hall track 


$250 ft. of tape 


minutes uninterrupted for music 


Longer play-back t 5. 85 
: The se times are doubled on 


or 170 minutes veech only 
half track 

Superimposing device 
be supplied to link up tape to 


incorporated and synchronising unit can 
film 


Write 

today 

for leaflet 
to Depr. W 


EXCEL SOUND SERVICES LTD. 
“GELSONIC” WORKS, GARFIELD AVE., BRADFORD, 8 Yorks 


Telephone BRADFORD 45027 
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po “en in 


Santa Claus 2: 


Yes, on the whole we think we 
do. The nice things some of our customers 
Say to us sometimes help to keep alive the 
spirit of goodwill which reaches a crescendo at 
Christmas. And in that spirit we wish all our 
customers, past, present and potential, at home and 
overseas—and even our competitors |— 


A Very Happy Christmas 


and Very Best Wishes to all our suppliers. 


GLASSIE BLECTRICAL 


OMPANY, LIMITE 
Mail %rder tablets in “ Hi-Fi’’ and aoe, Recording Equipment 


352-364 Lower Addiscombe Road, Croydon, Surrey. Telephone : ADDiscombe 6061 
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PREMIER RADIO CO. 


B. H. MORISS & CO. (RADIO: LTD. EST 40 YRS 


(Dept. W.W.) 207 EDGWARE RD., LONDON, W.2. Tel.: AMBassador 4033 & PADdington 3271 


to The NEW 
PREMIER TELEVISOR 


SUITABLE FOR USE WITH THE ENGL'SH ELECTRIC 
CATHODE RAY TUBE 1901 OR ANY POPULAR WIDE 
ANGLE TUBE 


Brief Technical Details are as follows: 


20 valves (plus tube) Superhet Receiver, tunable from 49-68 Mc/s 
without coil or core changing. Wide Angle scanning Flyback EHT 
giving 14 kV, Duomag Focaliser, permanent magnet focussing with 
simple picture centring adjustments, suitable for any wide angle 
Tube, may also be used with a |2in. Tube with very minor modifications 
VISION CIRCUIT. Common RF Amplifier, single valve frequency 
changer, two IF stages, Video Detector and Noise Limiter followed by 
special type of Video Output Valve. ALL COILS PRE-TUNED 
ASSURING ACCURATE ALIGNMENT AND EXCELLENT BAND 
WIDTH 


SOUND CIRCUIT. Coupling from anode of frequency changer, 
cwo IF stages, Double Diode Triode detector and first LF Amplifier 
Diode Noise Limiter and Beam type Output Valve, feeding a 10in 
Speaker. ALL COILS PRE-TUNED. 

TIME BASES. 2 vaive sync. Separator, giving very firm !ock and 
excellent interlace 


LING TIME BASE. Blocking Oscillator using a pentode driving a 
high efficiency output stage comprising Ferroxcube Cored Output 
Transformer with Booster Diode 


FRAME TIME BASE. Blocking Oscillator driving a Beam Outpu: 
Valve coupled through a Transformer to the high efficiency FERROX- 
CUBE Cored Scanning Coils 


POWER PACK. Double wound Mains Transformer supplying all 
L.T. and H.T. using two full-wave Rectifiers 


The Televisor may be constructed in 5 easy stages: 
(1) Vision, (2) Time Base, (3) Sound, (4) Power 
THE COMPLETE TELEVISOR IS SAFE TO HANDLE, Beinc Pack, (5) Final Assembly. Each stage is fully covered 
COMPLETELY ISOLATED FROM THE MAINS BY A DOUBLE in the Instruction Book, which includes layout, circuit 
S TRANSFORMER. ALL PRESET CONTROLS n int-to-point wiring instructions. 
CAN BE ADJUSTED FROM THE FRONT. MAKING SETTING | °28"#ms and point-to-point a 
UP VERY SIMPLE, The Instruction Book also includes full details for con- 
verting existing Premier Magnetic Televisors for use 
with modern wide angle tubes. All components are 
individually priced. 


Instruction book 3/6, Post Free. 
PREMIER TELEVISOR 


CONSOLE CABINETS 
For 14", 16". and 17" Televisors 


A handsome Walnut Cabinet that will be a fitting housing for a 

first-class Televisor. 
Folding doors are fitted to cover the Cathode Ray Tube when not in use. 
A flap is provided which gives access to the preset controls on the front 
edge of the Chassis. A baffle board suitable for a 10in. Loudspeaker and 
all the necessary Tube and Chassis bearers are included. The overall 
dimensions of the Cabinets are the same: Height 38}in. Width 19in. 
Depth Top 19in. Depth Bottom 2iin. 

TUBE ESCUTCHEONS 


i7in, White Me 
17in. Bronze M ed complete with Prot 


Dark Sereen Filter suitable for 14in. Tube 
Dark Screen Filter suitable for 16in. and 
Polystyrene Mask for £.E.T.901 

Rubber Ring (anti-Corona) for B.B.T.901 
Polysterene Shroud :or B.E.T.901 


& 

«An 4 

l4in, Black Mo d « 
A 

x 

“ 


post 1/6) 
post 2/6) 


H.P, TERMS: DEPOSIT 04.19.09 & 

PRICE - - PLUS 21/- PKG. & CAR. 12MONTHLY PAYMENTS OF 13/11 
TERMS OF BUSINES.» : Cash with order or C.O.D. over £1. Please 
add |! ~/or Post Orders under 10/-, 1/6 under 40/-, uniess otherwise stated. 
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PREMIER RADIO COMPANY 


Limited supplies of C.R TUBES 
VCARSI7TC 


RECTIFIERS 
S.F.7. tenen Type s.TA 
Hv A 


SPECIAL OFFER !! 
SAVAGE AUTO-TRANSFORMERS 
INPUTS 110 v. 1380 v., 200 v., 20 v., 250 ¥ 
Stud switch control. OUTPUTS 110 v. and 
230 v. at 1,200 w. nominal, tested 2.4 KVA 
15A 3 pin sockets and fuses on panel in 
handsome grey cabinet. Brand new, €7/15/-. 
De Luxe model by Neverlin, £8/15/-., 
P. & P. 10/- 


A.C.R.1. 

4 volt 
mimended as 
2/6 Pke 


GRAMOPHONE 


10 ¥., 


Pe . Plus 


VCRSI6 


fF 2Pras 


roro— 
@S@ens' 


>, 
Heater This Electrostatic Tube 
eminentiy suitable for Television 
and ins. Data sheets supplied 


PRE- AMPLINER 
2 “~ 
oft existing radi 


£1/19/6 


‘aa: 


CABINETS—PO RTABLE 
Pcl 


Model — 


~ 
FOSS OI Sa 


‘ore 


and 6.4 Sa 


22/6, plus 


or) 


to build the above unit 
Will charge 2 v 


Housed in strong meta! casing 
» hammered enamel 
‘\in. bigh 
juaranteed |! nthe The = 
above unit ts nenwafactuarel 
by PREMIER and does no 
coptain Ex-tiovt € 
ponents. Pius 2/6 39 
post and pkg 6 
BATTERY CHARGER | Ts 


rporate metal rectifiers 
W200 v. AA 


Model PC? Famous Manufacturer's Surplus of 


ANTI - INTERFERENCE AERIALS 


offered at a fraction of original cost 


ved for recept 
with ar 


Model PC 3 

. . eiver, having an input im 

All ince Prausiormer 

for 20 eyele mains 

Cat. NS 

2002 Charge 6 volt accumulator at 1 amp 
RKesivtance. supplied to charge 2 v 
Aecumulator 

2004 ¢ harge * and 12 v. accumulators 


6hin 
the 
ied w ve 


« which 


installatio 
operates as a 

The aerial and re 
be Interconnected 


th Pane 
“m waves 
ntended to 
able 


, 9/6 | aerial on ¢ um and lo 
ng 2/6 | ceiver transformers are 
with a 70 obm 
COMPONENT PARTS 
Aiuminium Aer Traoslormer Assemoiy Comprising 
each’ Aluminium transformer Transformer lip 
jin screw, 4AB x 


1 
at lamp. 2 


ALUMINIUM CHASSIS 18 s.w. £ 
~:~ created made from Bright Aluminium. with tour 


axl 
_ PREMIER MAINS TRANSFORMERS ; 
are tapped for 200-240-250 v. mains 40-100 
mart e screened 
SP175B cl v. @la,4v. @ 
rubber sucker, jin brass 
bolt, 4BA out 
Receiver Traoslormer, Cor 
etc.; porcelain insulvtors 
wire, Oot gt meg oe 


- iin, bras 

SP350A 10 a 2 39 

splete with insulators, clips 

P each. 601t. insulated aerial 
down —~ 

installa ru aflet clu 

Lee 00- AXIAL CABLE rs AERIAL WIRE, 15/-, plus 

phe. and carr 


COMPLETE. 35/-, plus 


QUALITY CRYSTAL PICK-UP 
ROTHERMEL TYPE U438 23 - 


Pius ie 


SP351A 0-0-35€ OmA., @2 4v.@ 
SP362 350-0-350, 150 m Ee Fag! pases 
7 4 


SPo0i4 
" 1/6 pke. and carr 
SP425A 


VOHOSNHS Fan' awe: 


Pke and Carr 


“PREMIER PORTABLE” 


TAPE RECORDER 


USING THE NEW LANE 2 SPEED TAPE UNIT MARK 6 


COMPLETE 3 Dens CASH 


Packing & Carriage | gn 
Including Reel of Scotch Boy Tape and Microphone) 


H.P. TERMS 


Deposit £104.99 and 12 
monthly payments of £2.17.7 


or Complete Kit including All Parts, Valves, Speaker 
Cabinet, Tape Unit, Reel of Scotch Boy Tape, Rewind 


£37.4.0 plus pkg. & carr. 15/-. 


SPECIFICATION | 


Spool and 


Microphone at 
SEPARATE UNITS CAN BE SUPPLIED AS LISTED BELOW :— 


Amplifier (built, wired and £1415 - 
postage and carriage 7/6 


tesied with Speaker) plus 


TWO SPEEDS 7hin. AND 3lin. 7 VALVE HIGH QUALITY 
AMPLIFIER. 


PER SECON 
THREE - DESIGN- * INDEPENDENT TREBLE AND 
ED RECORDING MOTORS. BASS CONTROLS. 

1,200tt. TAPE REELS PRO- * MAGIC EYE RECORD LEVEL 
VIDING PLAYING TIMES OF ‘INDICATOR. 

1 HR. AND 2 HRS. 

DROP-IN TAPE LOADING. 

EASY FORWARD OR RE-» COMPAR 

WIND WITHOUT REMOVING ING MICROPHONE. 

TAPE. % SPECIALLY DESIGNED  MIC- 


ONE KNOB DECK OPERA ROPH A LEADING 
TION MANUPAC TURER. 


AY BE USED 

FOR RECORD REPRODUC- 

TION OF HIGH QUALITY. 
TMENT FOR HOUS- 


Hire purchase terms, Deposit £3/13/9 and 12 monthly payments 
of £1/0/9. 

Amplifier Kit (including Speaker) 
carriage 5/- 

ire pavennce terms, Deposit £2/15/- and 12 monthly payments 
o 6 

New Lane 2-speed Tape Unit Mark 6, £18/10/- plus packing 
carriage 7 

Hire purchase terms. Deposit £4/12/6 and 12 monthly 
of £1/6/-. 

Portable Cabinet 
carriage 5/- 

Microphone, £2/19/6, plus postage and carriage 1/- 

Reel Scotch Boy Tape MC2-111 (1,200ft.). £1/15/-, pius packing 
and carriage |!- 

Instruction Booklet, 


£1l/-/- plus packine and 


and 
payments 
rexine covered 


£4/19/6, plus postage and 


2/6. Pos free 


WILLIAMSON AMPLIFIER KIT 15 gns. 


H.P.Terms Dep.£5.5. O&12m" tiny 9’ ym’ ‘nts of 19/9 
This Kit le ateclute ud « 
guaranteed exactly " hors 


ents are 


WHLIAEON SUTPUT TRANSFORMER 
£4.4.9 


Author's Bpeci hs secondaries 


MAINS TRANSFORMER 8P425A 
(Completely Chroutes ) 


This Transformer has an additional 6.39 A 
capable 


anid 


of supplying an extra 50 mA. for re-aimye 


ee 


Feeder unit 


\ye-ercaneraiay CHOKES 
12H 150 mA. Fully of 19 6 
b0H 20 mA. Fully abe 19 


<> 


3-BAND SUPERHET 
RECEIVER 


sur vor £0.19, 6” 


Latest type Superhet Circuit using 
4 valves and metal rectifiers for opera- 
tion on 200/250 volts A.C. mains 
Waveband coveraze—short 16-50 
metres, medium 180-550 metres, and 
long 900-2000 metrs Valve line-up 
6KS freq. changer 6K7 If 6Q7 
Detector AVC and first AP 6V6 
output The attractive cabine to 
house Receiver size 12in. lone, 
ptt high, Stin. deem can be sunnlied 

either WALNUT or IVORY 
BAKEI ITE or WOOD Instruction 
Book Ii/- post free which includes 
assembly and wiring diagrams, also a 
detailed stock list of priced components 


& Oarr 


the 


j 
j 
yi 
) 


‘ 
‘ 
é 
. 
. 
. 
( 
' 


DECCA MODEL 33A 


DUAL SPEED RECORD PLAYER 


Includes cr w plek-a with sapr t and a 


B.S.R. Type GU4A 3-SPEED GRAM UNIT 


Fitted with Decca Heads 


® 


uperation 08 
100-120 volte or 
200-230 volte Ax 
Complete with one standart aad one kx 
eryetal or magnet please state 
pp. & carr., 5 Suitable cabinet for a 
PCc/? at 45)- Bee adverti 


oe 


Maina — 


ong p 


Build these NEW 


iin 
in either WALNUT or IVORY BAKELITE or 
INSTRUCTION BOOK |. (post free) which 


includes Assembly and wiring diagrams, also 
a detailed Stock List of priced components 


WIRELESS WORLD 


PREMIER RADIO COMPANY 


METERS 
Pull Seale 
Deflection Movement 
R.F. Thermo 
M/< 
m/< 


~ 
2DO~109O+3 


me 
AW~ IWS 
+ PRQ®WISR®®W® 


Ls] 
on 


H.T. ELIMINATOR AND 

TRICKLE CHARGER KIT 
er . 
lator f ves 


yostruct an 
at 29 mA., and 2 volt 
metal rectifier, 37/6 


ve af 


PREMIER 
TRF RECEIVER 


MAY BE BUILT 
vx  £9.15.0 


The circuit is che larest type TRF 
Meral 
mains 


Rectifiers for operation on 
Wave bani coverate is 


is illuminated and the Valve line-up 


lone, 64in. high, Stin deep 


MINIATURE TUNING CONDENSERS 


2-gang .000) mfd. with trimmers 6/9 


PREMIER VARIABLE IMPEDANCE 
“ MATCHMAKER " M.0O.15 OUTPUT 
TRANSFORMER 


femant ra 


signed to meet the 

© Output Transformer 11 rat " 
all centre tapped and can be wee I t vate tput 
valves either single o ash-f lass * AB 
AB. or B 
»ymbination 
15 watts audio 


thereof Inductance 50 henri« 


100 mA 


a nopmgpenmranay 
Moving Coil » imp 15/- 
PLESSEY Moving ¢ ohms imp 9/11 
ELAC—*in. dia., Moving Co ums imp 19/6 
PLESSEY—Sin. dia., Mains Ene 
imp. (600 ohms Held) with P 
PLESSEY—Sin. dia., Mains Ene 
imp. (600 ohms fleld) 
PLESSEY —10in. dia, Moving Coll, 3 « 
GOODMANS—i2in. dia 
Plus + packing and 
VITAVOX—K 12/20 


15 ohms. imp 


ELAC—2}in. dia., 


din. dia., 


ohms 
former 22/6 
rgised, 3 ohms 
19/6 
»hms imp 23/6 


Movin oll, 1 
carriage 


ohms 
£8/12/8 


12in. dia., Moving Coll 


Plus 5/- packing and carriage 


INSERTS 


No Matching 


CRYSTAL MICROPHONE 
ideal for tape recording and amplifiers 
transformer required, 8/@ post (ree 


using 3 valves and 
239259 A.C 
18).55) metres on 
mefium wave ani 83)/2,000 metres on lone wave 
The dial 
6K7 H.F. Pentoje 617 Detector ani 6V5—9 itpu 

The attraccive Cabinets to house the Receiver size 
can be suopdlied 
WO2D 
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GARRARD GRAMOPHONE UNITS 
£4-19°6 


plus 5/- p.c 


tor 100-250 
ycles AA 
>. The 
;AKRARD. induction 
r \# totally enck 
from tadio 
listurbance, magnetic bum and « 
eed With ivin. Turntable BRAND NEW 


CORRECT ASPECT WHITE 
Rubber Mask—Round or Fiat 


trostat 


86 22/6 
_i2/i 
PRE- AMPLIFIER 

i V KY valves suitable 


Bread 19/6 


DESIGNS 
4-WATT AMPLIFIER 


MAY 
BUILT 


6 Pk 
& Oarr 


FOR AA 


twin triode 64L7 


von £4.10.0 © 


Valve linea» 6847, 6V4 and 6X}, 
MAINS 200/2~ VOLTS The 
ed for preamy 
© tone 
very wide range and co 


controls an 
erall size 9 
Amy tested and 
2£5/5/-. plus 3/6 pkg. and carr 
INSTRUCTION BOOK, 1/- (Post Free) which 


includes Assembly and wirine diagram, also a 
detailed Stock List of priced components 


tused 0 


ler complete fe. ady 


ACCUMULATORS 


}amp. (by famous maker) 
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MOVING COIL METER 
ng ¢ Met 
limensions 2)in 
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Overal 
Bakelite Case pro 
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rument with any range 

built up. Price 2 


itin. de 
t scaled | amg 


MICROPHONES 
LUSTRAPHOSS Moving 
25/15/6—Hand Mike 
—Crystal Mike Lncorp 
tmpd. Ball Type, 10 
oRYsTAL MICROPHONE—Rotherme! 2AD56. Es 
mmended. £2/150. Table stands tor ail the 
pee 10/6 and 17/6. 
ACOS. High impedance Crystal Mik 
25 


ACOs 
> 


Impedance 


the Filter Cell Insert 


rophone, type 35-1 
High impedance Crystal Microphone, type 33-1 
2/10/- 
ACO3.** MIC 30° 
This Mix 


impedan 
rophone can be used as 
type 


~ CRYSTAL MICROPHONE > 

Ao entirely tmsulated crystal microphone which can be 

used on AC/DC. amplitiers High impedance 
No background oolse, really natural tone. The idea 
Mike for tape, wire and sound projectors, price 19/6 

MAINS NOISE ELIMINATOR KIT 
Two speciuiiy dewgnued vkes with three smoothing 
neers with circuit eee Cuts out all mains 
Can be assembled inside existing receiver, 4/] 1] 

i. pkg. and carr. 


» Crystal Microphone £2/1 


either Hand or 1 


safe! 


Germanian Orystal Diodes. O.8.0. wire ended, 26 
24/- doz 
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PREMIER RADIO COMPANY 
mean ot SPECIAL OFFER RADIOGRAM CHASSIS 


In original cases 
omplete with 10 


scr | gs Negi | 5-VALVE SUPERHET RADIO 


bands at 
Plus 10/6 acking a =, 
— lla A ~ RECEIVER 


Hire Pure chase ) Sevens sehoke 1l Deposit and 12 


ee Eils yys 
a 7. | £10.19.6 


Pkg. & Car. 10 - 


medium and long waves Using the latest 


{ min iaeure all gias alwes. overall chassis «ize 
ting the Power Pack to the In highiv polished ‘ vin, bh Cin. dear ‘dial aperture 16ia 


r The 6V6 output stage com- | walnut cabinet Built . | BR AND xB W. READY FOR USE AND 
e with Output ormer and Gin. speaker is built to high standards ensuring GUARANTEED 
the unit. Price £5/5/-, plus 5/- packing and car quality reception. Specitications: Suan ded portage 10 £10-5-0 
VALVE LINE-UP: 787, 7B7, 706, 705, 7¥4, 3 WAVE Or on Hire Purchase Terms, deposit 22/11/38 and 12 
BANDS, Long, Medium and Short CONTROLS | monthly payments of 14/5. 
wave change. vulume tone contro! on/« | 


The two above Units together on Hire Purchase Terms 

£4/6/2 Deposit and 12 monthly payments of £1/4/2. 
- : -——— on Switch, Pick-up and Extension vaker | CABINET available for above Chassis in figured walnut 

PUSH-PULL ee TRARSFORMERS. 2 x 6V6 into | Sockets incorporated. For use on 200/250 ©. A.C. 1 ¥ | lined with white aveamore, size Sft, wide, 2ft, 8 inches 

2 hms., 5/6, post f DIMENSIONS: Width, 16jin., Height L5jin., depth Shin high, Ift. 5 inches deep £15 15 

e305e BRAND une oe ur Lure Wite Valves. Or on Hire Purchase termes deposit 23/18/09 and 1 

: 4 . P, depos d 12 hiy pi yon tb! pente o 

£3/19/6, post and carriage 1/¢ SS ee uu it, anc mont pay — dar“? king and Carriage extra 

METER RECTIFIERS. Miniature type with leads 1-5 — oo 

ae See Gre COMPONENTS AVAILABLE FOR THE MULLARD AND OSRAM DESIGNS 

sae TYPE we Battery operated 2 valves, ass 

type VK.21 and VE 9/11. postage and carriage 1/6. 

SLIDER uesisrance Lares uta, 7.5 ohms. E have been established over 40 years and we have advertised in the 

HEAVY DUTY POWER RESISTANCR. 17.5 ohms. & a. Wireless World continuously for the greater part of this period. 

wie aapanabie tapping 19in. long, 2pin. diameter, 10/-, Over the years we have given satisfaction to thousands of customers and 


HEAVY DUTY L.T. TRANSFORMER, Primary tapped our aim is to continue the good service for which we have become famous. 
10. B5/-, postage ant carriage 216. *** | Our advice is always available both before and AFTER Sale. Al) 
ROTARY RESISTANCE. Wire wound heavy duty | Components supplied for our Radio and T.V. Designs are guaran- 
14 k. ohms., 7/6, postage and carriage 1/- 
VACUUM PUMPS. Por model makers ete. Ex-B.s.P teed for a period of 12 months (Valves carry the usual Maker's 


Type B3-Mk. L11, 22/6, postage and carriage 2/- 3 months’ guarantee). 
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See what The Annual Review of the World’s Photographic Art 


PHOTOGRAMS OF THE YEAR is the finest review of pictoria 
art obtainable, and makes an ideal gift. Now greatly 

b enlarged, it measures 10j}in. x 8}in., with many extra pages 
CAN C of plates, some in full colour. The reproductions, 
in high-quality photogravure, are gathered from the world’s 
leading salons. A critical plate-by-plate commentary and 

articles on the year’s work, colour photography, etc., will be o! 

done eee outstanding interest to ail photographic enthusiasts. 
READY NOW 
152 pp. 17s. €éd. net. By post 18s, 2d. 


learn | THE COMPLETE AMATEUR PHOTOGRAPHER 
Dick Boer « Edited by A. L. M. Sowerby, B.A., M.Sv., F.R.P.S. (Second Edition) 


how it 5 This book enables the beginner to learn to make photographs of real READY 
merit, and is a valuable reference book for the more advanced NOW 
photographer. It explains exactly what happens in the photographic Bhin. x 6in. 

/ process at all stages—from selecting the subject to the finished print. 254 pp. 

done: Written by one of Europe’s leading experts, the book is illustrated with 2is net. 
262 photographs, 28 diagrams and 8 pages of colour plates. ” -— 
| s. Sd. 

Published for “ Amateur Photographer” and obtainable from booksellers, Photographic dealers, or 


ILIFFE & SONS LTD. DORSET HOUSE, STAMFORD STREET. LONDON. S.E.1I, 
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MAGIDISK Selector. 
parent plastic trigger mechanism of 
featherlight operation effecting smooth 
automatic selection of Tin., \Oin, or \2in 
records, mixed in any order Foolproof 
automatic lever sys*em 


7 eae 


Si/ent tran 


ROTOCAM combined Switch and 
Speed Control. Concentric plastic 
knobs working simple connecting rods 
and slide presetting 334, 45 or 78r.p.m 
speeds Gives centralised control, Auto- 

ly off after the lact rece 


moatica wretches rd 


PiLnR-UP Asemo 

lightweight cry 

balanced arm Eas adjusted 

and weight Fitted with dual prects 
ground sapphire siyli for 78 r.p.m 


eqn "HI cCrogroove recordings 
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TO make the Monarch autochanger the automatic 
choice of record lovers, gramophone experts and 
reproduction equipment makers alike, has meant 
consistent precision engineering in every department 
of its construction. Each feature is the acme of 
inventiveness and skilled production. 

The Magidisk, which noiselessly selects any 10 
records of any size or playing speed, is perhaps the 
most important and exclusive attribute. Simplified 
switching and speed control is achieved by a combina- 
tion which does both jobs at once. Then there is the 
lightweight pick-up assembly with crystal cartridge 
and replaceable dual sapphire styli. 

The ever-improving high quality reproduction ob- 
tained by the Monarch is the result of testing and 
modernising these and other special components 
continually. It provides a longer, more faithfully 
interpreted and less interrupted programme. It 
ensures a long, reliable and ‘‘ pleasureful” record- 
playing life. 


MONARCH 


AUTOMATIC RECORD CHANGER 


BIRMINGHAM SOUND REPRODUCERS LTD., 
OLD HILL, STAFFS. 
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24. THE MULLARD EM80 TUNING INDICATOR 


The Mullard range of tuning indicators has been 
augmented by a B9A (noval-based) type, the EM80. 
This valve has a 6.3V, 300mA heater, and it is design- 
ed for operation at an h.t. voltage of 250V. The 
maximum overall dimensions are 67mm. by 22.2mm; 
and the display area, which is viewed through the 
side of the bulb, is approximately 14.5mm. wide and 
19mm. high. The lower edge of the area is 
24.0-+- 1.5mm. above the seating of the valve. 
‘The indicator pattern consists of three curved 
green ‘petals’ radiating from the centre of 
the lower edge of the fluorescent screen or 
target (t). The width of the petals is deter- 
mined by the voltage of two linked deflectors 
which are mounted in an accelerated electron 
stream. The deflector voltage is derived 
from the anode of « triode whose grid is con- 


nected to the AGC line of the receiver. As 


the AGC voltage becomes more negative, the 
deflector voltage rises and the petal width is 
increased, indicating correct tuning. 

A common cathode serves the indicator system and 
the amplifying triode, but the triode is mounted below 
the cathode in order to avoid unwanted: interaction 


with the indicator, A transparent but electrically con- 


ductive coating on the inner surface of the bulb pre- 


vents wall charge and secondary emission effects. 


The triode has been designed to produce a clear 
indication at all usable signal levels, corresponding 
LV to —16V; and the 


sensitivity is sufficient to indicate degrees of detuning 


to an AGC voltage range of 
which are not detectable by ear. In a normal 
receiver, detuning by a certain number of cycles per 
second causes larger AGC voltage variation at large 
input signals than at small; therefore a tun- 
ing indicator tends to be more sensitive to 
detuning at low signal levels. Thus in 
earlier types, separate indicator systems 
were used for large and small signals. In the 
EM80, however, alternative indications have 
been combined in a single system. Use has 
been made of the fact that the listener will 
automatically watch the part of the indi- 
cator display which is changing its relative 


area most rapidly, At low signal levels the 


area of the petals shows the most marked 


L760 : 3 
shadow areas are relatively small, and their 


rate of change; but with stronger signals the 


enhanced rate of change with AGC voltage attracts 
the listener’s attention. 

The EM80 is suitable for use in a.c. mains-operated 
AM receivers. It will also give a reliable indication 
of the correct tuning point in FM receivers where 


the bandpass response is slightly peaked. 


PRELIMINARY DATA 
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The Licence 


] 

l NTIL recently the all-powerful Post Office con- 
trol of radio has not come under serious or wide- 
spread criticism. With a few minor exceptions, the 
ruling of our activities has been beneficent, and pro- 
gress has been helped rather than hindered by exer- 
cise of the sweeping powers enjoyed by the Post- 
master-General. But now there is growing support 
for the idea that some at least of these powers 
should be transferred to other hands. 

To understand the monopolistic nature of the 
Government’s control of radio, we have to go back 
about 100 years, when Benjamin Disraeli “ nation- 
alized” (as we should now say) the electric tele- 
graph by making it a monopoly of the Post Office. 
Wired telephony and then wireless telegraphy and 
wireless telephony were successively added to that 
monopoly by subsequent legislation. Finally, by 
the Act of 1949, the P.M.G. was virtually given 
control of all “radiation of electromagnetic energy 
of a frequency not exceeding three hundred million 
megacycles a second”— and not only for purposes 
of communication. That sounds wide enough! 

Growing resentment against the monopoly has 
been brought to a head by a recent test case in the 
High Court, started by the firm of Davey Paxman, 
who are members of the Mobile Radio Users’ Asso- 
ciation. The Post Office agreed to refund the 
charges collected from the firm for licences; these 
had been levied without proper authority, as the 
P.M.G. had failed to make the necessary regulation. 
The firm did not press another (and perhaps more 
interesting) part of their suit for a declaration that 
the Post Office had no right to impose conditions 
in the licence regarding change of frequencies. 

The Mobile Radio Users’ Association said, in a 
statement issued after the test case, that it was 
brought to focus attention on the “unsatisfactory 
administration” of mobile radio services. In par- 
ticular, they stressed that certain channels allocated 
exclusively to land mobile radio are now to be 
transferred to commercial television. Members of 
M.R.U.A. are thus put to inconvenience and ex- 
pense, and suitable alternative channels have not 
been made available. M.R.U.A. is pressing for 
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compensation, security of tenure and adequate 
spectrum space. They contend the new regulations 
contain “ preposterous anomalies” and express the 
view that there is in this country no satisfactory 
machinery for resolving frequency allocation 
problems. 

Others beside M.R.U.A. are dissatisfied with 
recent Post Office actions. We recently drew atten- 
tion to the foolishly conceived hotels broadcasting 
licence, which seems virtually to have become a 
dead letter almost as soon as it was framed. Then 
there is the muddle over the air-sea rescue device 
SARAH, which was apparently given a channel in 
Band III after it had been decided to clear that band 
for commercial television. 

Perhaps the most serious shortcoming of the 
Post Office is the failure to implement that part of 
the Wireless Telegraphy Act, 1949, which gives 
power to make regulations for curbing interference. 
The Act was passed five years ago, but, so far, all 
that has been done is to control interference from 
petrol engines. In the meanwhile, the manufacture 
of electrical devices capable of causing trouble is 
increasing at a frightening rate, and nothing can 
be done about it except to invoke the maker’s good- 
will. For example, a 100-kW r.f. heater, radiating at 
any frequency the maker chooses, may be legally 
operated next-door to an important receiving 
station or, more realistically, in the middle of a 
densely populated area that does not happen to 
enjoy a strong television signal. 

It has been said from time to time that the 
Post Office is basically unsuited to the task of con- 
trolling radio because, being itself a user of that 
medium of communication, it is in competition 
(especially in the matter of channel allocation) with 
its own licensees. That argument now applies with 
even greater force, in view of the growing demands 
of conflicting interests. But nowadays the vital 
factor is that broadcasting—especially television— 
has unfortunately become one of the most contro- 
versial of political issues. Under the present 
system the impartiality that is so essential in a con- 
trolling body cannot easily be maintained. 


Television Intermediate 
Frequencies 


[ British Radio Equipment Manufacturers’ 
Association has recently recommended that a fre- 
quency of 34.65 Mc/s be adopted for the vision inter- 
mediate frequency in television receivers. The 
recommendation has been made with the aim of mini- 
mizing not only any interference to which a television 
receiver may itself be subject but also any which a 
television receiver may cause to other receivers. It 
comes after a lengthy investigation into the technical 
problems involved. 

In the past, the choice of intermediate frequency 
has been made chiefly with a view to avoiding ilf. 
harmonic interference, The advent of Band III, how- 
ever, now makes it impossible to avoid it in this way; 
all that can be done is to choose the frequency to 
minimize it and to avoid the possibility of low-order 
harmonics being involved, In the future, the main 
remedy for it must lie in proper screening. 

The major object in the choice of frequency to-day 
is so to place it that neither the intermediate frequency 
itself nor the second-channel and kindred frequencies, 
which are influenced by it, fall in places where strong 
signals from other stations are likely in residential 
areas. Also, so that the local oscillator of the television 
set will not interfere with other nearby receivers, 
whether television or not. 

Choice of frequency and the liability to interference 
depend very much on whether the local oscillator is 
higher or lower in frequency than the incoming signal. 
The lower beat has often been chosen in the past, 
mainly because it is easier to obtain good oscillator 
stability, Interference problems are considerably 
more severe with it, however, and so the use of the 
higher frequency is recommended. 

With this frequency, the main interference possibili- 
ties are as shown on the chart. From this, it is at 
once evident that the best choice is around 35 Mc/s. 
The precise figure of 34.65 Mc/s is selected to mini- 
mize if. harmonic feedback on Band III; the fifth 
harmonic then falls midway between channels 8 and 9 
and only on channel 12 is there likely to be any 
trouble. If there is, it is from a sixth harmonic which 
is likely to be relatively weak. 

With the oscillator above the signal, the sound if. 
falls 3.5 Mc/s higher than the vision i.f.—at 38.15 
Mc/s. This is not very far from the sound signal of 
channel 1, 41.5Mc/s, and any appreciably higher 
intermediate frequency would clearly be impracticable. 
The sound i.f. is not so well placed as the vision in 
regard to interference, but it is not so important be- 
cause, with its much narrower bandwidth, interference 
is more readily avoided by a slight change of tuning. 

Amateur transmitters can be a major source of inter- 
ference because they are commonly operated in 
residential areas. The 34.65-Mc/s frequency should 
result in the disappearance of such interference, since 
it avoids the amateur bands, both for the i.f. itself and 
for the second-channel. 

Oscillator radiation is just as troublesome as the 
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other forms of interference, but to others than the 
owner of the set concerned. Viewers in the Brighton 
area have known this for some time, since the oscil- 
lators of some older sets tuned to channel 1 fall in 
channel 3. It is impracticable completely to suppress 
oscillator radiation and all that can be done is to put 
it where it will do least harm. With the 34.65-Mc/s 


Direct breakthrough 


1444146 Mc/s amateur bond in 


Amoteur tronsmitters 2nd channel of Band I 


Direct breakthrough 
second harmonic 2!.0-21.45 Me/s 


Fundamental oscillator radie- | Oscillator in Band | 
tion in television bands from 


other television receivers Oscillator in Band fil 


Band il in 2nd chonnel of Band | receiver 
Band | in 2nd channel of Bond | receiver 
Band Ill in 2nd channel of Bond Ili receiver 


2nd channel interference due 
to tronsmitters in Bonds |, ii 
ond iil 


Interfering signal in Bond 71.5~72.8 Mas 
Bond 76.7-78.0 Mc/s 
Bond 80.0-84.0 Mc/s 
Band 85.0-88.0 Mc/s 
Band 95.0-100 Mc/s 
Band 146-148 Mc/s 


Fixed and Land Mobile in 2nd 
chonnel of Band | receiver 


Interfering signal 13.56 Mc/s 
27.12 Mefs 
40.68 Mc/s 


Direct breakthrough due to 
1S.M 


Second harmonic of i.f. sound ond vision carriers appearing in r.f. poss-band 
of receiver 


Interfering signal in Band 11.7-11.975 Mc/s 
Bond 15.1-15.45 Mc/s 
Bond 17.7-17.9 Mcjfs 
Band 21.45-21.75 Mcjs 
Band 25.6-26.! Mc/s 


Direct breakthrough of Inter- 
national Broadcast Bonds 


Interfering signal in Band 31.7-34.5 Mc/s 
Band 36.5-39.0 Mc/s 


Direct breakthrough of S.B,A 
beacons 


Interfering with Bond Ii 

Interfering with Fixed and Land Mobile 
Band 7!.5-72.8 Mc/s 
Band 76.7-78.0 Mc/s 
Band 80.0-84.0 Mc/s 
Band 85.0-88.0 Mc/s 
Bond@5.0-100.0 Mc/s 


Television oscillator radiation 
from Band | receivers inter- 
fering with other services 


Chart showing the forms of interference that are possible 
with various intermediate frequencies, the local oscillator 
being above the signal frequency. 
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i.f., any oscillator radiation will affect broadcasting 
mainly in Band II but, although the chart does not 
show it, there are distinct possibilities of avoiding it 
by a suitable allocation of the television and f.m. 
frequencies on an area basis. This would mean so 
allocating frequencies that in any area the oscillators 
of Band I television receivers did not fall on the Band 
II frequencies used for that same area. 

Generally speaking, nearly everything is in favour 
of a high intermediate frequency. The only import- 
ant drawback is that it makes it rather more difficult 
to obtain adequate adjacent-channel selectivity. That 
adequate selectivity can be obtained is evidenced, 
however, by the fact that some firms have successfully 
used frequencies quite near to 34.65 Mc/s for some 
years; and, of course, the older straight sets worked at 
1 still higher frequency, : 

The frequency of 34.65 Mc/s is not a critical one. 


15 20 


In selecting it, allowance has been made for the in- 
evitable drift of the local oscillator and for variations 
from the nominal intermediate frequency. The last 
are small in new sets, since precision equipment can 
be used in the factory. Signal generators employed by 
dealers, however, may not be more accurate than 1 per 
cent in frequency, so that when a set is realigned its 
i.f. may depart from the nominal value by this amount. 
The allowance for all causes of drift has been taken 
as + 500kc/s. 

The use of the 34.65-Mc/s frequency will not, in 
itself, necessarily remedy interference in particular 
cases. The full benefit will be obtained only when 
all manufacturers adopt it and, even then, not until 
existing sets with other frequencies have fallen into 
disuse. Its use should, in time, reduce much of the 
existing interference and should certainly prevent 
chaotic conditions from arising in the future. 
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Intermediate frequencies in these bands cause interference to other services 
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Extending TI 


IT WAS originally planned to close down the tem- 
porary transmitter on Truleigh Hill, near Brighton, 
when the Rowridge, Isle of Wight, transmitter was 
brought into service on November 12th. The tem- 
porary mast at the Isle of Wight station has, however, 
limited the range so some of those who were getting a 
signal from Truleigh Hill are at present outside the 
service area of the Rowridge station. As a result 
of pressure from W. Sussex viewers, the Brighton 
transmitter is to continue in service for the present. 

It has, of course, been necessary for the frequencies 
of Truleigh Hill to be changed to avoid mutual inter- 
ference, and it is now operating in Channel 2, 
which it shares with Holme Moss and S. Devon. 

Test transmissions from the North Hessary Tor, 
Devon, and Redmoss, Aberdeen, stations began a few 
days ago in channels 2 and 4 respectively. The 
Scottish station goes into regular service on Decem- 
ber 14th and the south Devon station on December 
17th. 

With the continued operation of the Truleigh Hill 
mobile transmitter which was to have been trans- 
ferred to Norwich, other arrangements have had to 
be made for East Anglia. A low-power transmitter 
is, however, to be installed in a temporary building 
and will be brought into service next February. The 
site will be at Tacolneston, 10 miles south-west of 
Norwich, but the city will come within the temporary 
station’s service area (approx. 10 miles radius). 


P.M.G.’s 


THE RECENT correspondence in Wireless World 
and last month’s note by “ Diallist” prompted us to 
enquire if the P.M.G. has, in fact, used his powers, 
under clauses 6 and 7 in the sound and television 
licences, to prohibit the use of receivers causing inter- 
ference. 

We understand that there have been two cases 
where the owners of sound receivers causing inter- 
ference were notified that unless their sets were modi- 
fied the licences would be withdrawn. One of the 
owners refused to modify his set and his licence was, 
therefore, withdrawn. 


Coverage 


Powers 


Scientific Instruments 


THE annual exhibition of scientific instruments 
and apparatus, organized by the Physical Society, will 
be held next year in the Royal Horticultural Society’s 
New Hall, London, S.W.1. The change of venue will 
not alter the character of the exhibition, but it will 
make the 140 stands more readily accessible. 

Fortunately the dates of the Physical Society exhi- 
bition (April 25th to 28th) will not clash with those 
of the components show as has so often happened 
in the past. 
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PICTURESQUE setting for the television aerial erected by 
Pye for the 625-line demonstration transmissions radiated 
during the recent British Trade Fair in Baghdad 


Components Show 


A RECORD number of 142 stands will be included 
in the 12th Radio Components Show which will be 
held in Grosvenor House, Park Lane, London, W.1, 
from April 19th to 21st next year. As in former 
years this private show, which is organized by the 
Radio and Electronic Component Manufacturers’ 
Federation, will also include valves and test gear. 

Instead of circulating admission tickets, as has been 
done in the past, application cards will be issued and 
will have to be filled in and forwarded by each 
intending visitor, who will then receive a ticket “if 
his application is approved.” Prospective overseas 
visitors, however, will receive their tickets as in 
previous years without application. 


Permanent Magnet Research 


TO accommodate the widening front of research 
into the fundamentals of magnetism and their appli- 
cation in the manufacture of permanent magnets, a 
new extension has been added to the Central Research 
Laboratory of the Permanent Magnet Association in 
Sheffield. 

In addition to their principal concern with the 
development of new alloys, this team of physicists, 
metallurgists and chemists is, amongst other things, 
investigating in detail the effects of ambient tempera- 
ture, over a wide range, on the performance and 
stability of magnets. The low-temperature range is 
of particular importance as it influences the accuracy 
of electrical instruments in high-flying aircraft. 
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Radio Engineers’ Training 


DESPITE a deplorably low percentage of success 
in the graduateship examination of the Brit.I.R.E., the 
membership of the Institution continues to increase, 
and at the end of March was 4,750. 

Stress is laid in the annual report of the Institution 
yn education and training, especially in relation to the 
low percentage of passes in the graduateship exam. 
Of last year’s 1,149 candidates, which was a 10 per 
ent increase on the 1952 figure, only 72 were success- 
ful in the entire examination (approximately 6 per 
ent). The Institution’s education committee has, 
therefore, recommended 
that a regulation be intro- 
duced requiring candidates 
entering for the examina- 
tion to provide evidence 
of supervised practical 
work. 

In his inaugural address, 
the new president, Rear- 
Admiral Sir Philip Clarke, 
laid emphasis on the need 
for close co-operation be- 
tween radio engineers in 
the, Services, in industry 
and in Government de- 
partments. He also 
touched on the menace of 
over-complexity in elec- 
tronic equipment and 
urged the need for con- 
stant awareness of the possibilities of “neat solu- 
tions and brilliant simplifications.” 


PERSONALITIES 


Brigadier E. J. H. Moppett, M.I.E.E., has been on a 
two-months’ tour of Burma, India and Pakistan on 
behalf of Pye Telecommunications, Ltd., of which he 
became a director in 1952. His tour was mainly con- 
cerned with the introduction of the Pye transmitter- 
receiver Cl2, which is the modern counterpart of the 
wartime maid-of-all-work No. 19 set. He also spent 
some time with the radio survey team on the company’s 
contract to supply, in conjunction with Redifon, Ltd., 
and Etelco, Ltd., a complete telecommunications v.h_f. 
system for the new 350-mile pipeline being laid by the 
Sui Gas Transmission Company from Sui to Karachi. 


F. C. McLean, C.B.E., B.Sc., M.LE.E., deputy chief 
engineer of the B.B.C., has gone to Karachi for five 
weeks to advise the Pakistan government on the develop- 
ment of the country’s broadcasting service. The request 
for assistance in assessing the needs, and the ways in 
which they can best be met, was made to the British 
Government under the technical co-operation scheme of 
the Colombo Plan. 


Martin Ryle, F.R.S., M.A., lecturer in physics at the 
Cavendish Laboratory, Cambridge, is to receive the 
Hughes Medal of the Royal Society “for his dis- 
tinguished and original experimental researches in radio 
astronomy” at the anniversary meeting of the society on 
November 30th. Martin Ryle left Oxford in 1939 with 
an M.A. degree and joined T.R.E., where he worked on 
radar applications until the end of the war. He then 
went to Cambridge, where he is undertaking radio 
astronomical research 

R. J. H. Branthwaite, B.A., A.M.LE.E., formerly chief 
engineer of Furzehill Laboratories, Ltd. has been 
appointed by R. B. Pullin & Company, Ltd., of Great 
West Road, Brentford, Middx, as superintendent of the 
division of their Development Labora- 


SIR PHILIP CLARKE 


new electronic 


tories 
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H. M. Dowsett, M.I.E.E., F.Inst.P., who retired some 
years ago from the Marconi Company, which he joined 
in 1899 as assistant to Marcani, has been elected presi- 
dent of the Association of Retired Engineers. The asso- 
ciation was formed in 1951 for retired professional 
engineers living in the neighbourhood of Worthing, 
Sussex. Mr. Dowsett was editor of the Marconi Review 
from 1928 to 1939 and for the latter four years was 
also principal of the Marconi School of Wireless Com- 
munication. 


Dr. E. Duncan-Smith, D.Sc., M.I.E.E., M.Brit.I.R.E., 
has been appointed United Nations radio adviser for 
the Middle East and has relinquished his appointment 
as radio adviser to the Government of Jordan under the 
United Nations Technical Assistance Administration. 
He was formerly at the Admiralty Signal Research 
Establishment for some six years, where he served in 
the technical secretariat and the Shore Station Division, 
in which he assisted in planning high-power communica- 
tion schemes for the Middle and Far East. After resign- 
ing from the Royal Naval Scientific Service and before 
joining U.N.T.A.A., Dr. Duncan-Smith was with Air 
Service Training, Hamble, and International Aeradio, 
Ltd., organizing radio technical training. 


G. R. Scott-Farnie, general manager of International 
Aeradio, Ltd., was invited to attend the annual elec- 
tronics conference of the American Institute of Radio 
Engineers held in Kansas City in November and to be 
principal speaker at the banquet. His subject was 
“Some International Aspects of Radio Engineering,” in 
which he reviewed the problems facing electronic 
engineers with the growing demands of civil aviation. 

F. Livingston Hogg, M.Brit.I].R.E., A.M.1.E.E., director 
of Livingston Laboratories, Ltd., specialists in electronic 
instruments for industry, went to America early in 
November for an extended tour to study developments 
in the U.S.A. 


E. Green, M.Sc., who for many years has been well 
known in the transmitter engineering world, having 
joined the Marconi Company in 1913, has retired from 
the position as head of the Transmitter Advanced 
Development Group. He is, however, continuing his work 
for the company as a full-time consultant engineer. 
From 1919 to 1929 he assisted C. S. Franklin in the 
development of the Marconi short-wave beam system. 
In 1929 he was appointed chief of the group concerned 
with developing high-power short-wave transmitters 
and was responsible for the development of many of the 
well-known S.W.B. series of short-wave transmitters. In 
more recent years, as head of the Transmitter Advanced 
Development Group, he has been concerned with the 


E. GREEN V. J. COOPER 


development of vision transmitters. Mr. Green is suc- 
ceeded by V. J. Cooper, B.Sc., M.LE.E., M.Brit.LR.E., 
who has been appointed chief engineer (advanced 
development). The scope of the group, of which Mr. 
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Green was in charge, has been enlarged and the organiza- 
tion is now known as Advanced Development. Mr 
Cooper joined the company in 1936 and, like his pre- 
decessor, has been concerned with the development of 
transmitters, including those for the Holme Moss 
television station. 


Dr. V. K. Zworykin, the well-known television pioneer 
and inventor of the iconoscope camera tube, has retired 
from the vice-presidency of the R.C.A. Laboratories, 
which he has held since 1947. He is continuing as 
technical consultant and has been elected honorary vice- 
president of the parent organization, Radio Corporation 
of America. Dr. Zworykin, who served in the Russian 
Signal Corps in the first world war and afterwards became 
an American citizen, received the degree of Doctor of 
Philosophy at Pittsburgh University in 1926. He joined 
R.C.A. in 1930 after working on the research staff of 
Westinghouse Electric Corporation. 


Colin H. Gardner, past president of the Incorporated 
Practical Radio Engineers, has completed 25 years’ service 
with Mullard, Ltd., where he is concerned with technical / 
commercial liaison with dealers. Leonard A. Sawtell, 
Comp.Brit.I.R.E., has also recently completed 25 years’ 
service with the company, where he has been commercial 
manager of the Entertainment Valve Department since 
1945 


B. H. Douthwaite, A.M.I.E.E., has joined British 
Physical Laboratories, of Houseboat Works, Radlett, 
Herts, as sales manager. During the war he was engaged 
on radio counter measures as a member of the scientific 
staff of the General Electric Company and has subse- 
uently had considerable experience as a technical execu- 
tive in the electrical industry. 

H. Priest has joined the car radio sales division of 
E. K. Cole, Ltd., as technical representative and will be 
resporsible for liaison with car manufacturers and dealers. 

Douglas A. Lyons, of the Trix Electrical Company, is 
on an eight-weeks’ tour of North and South America, 
during which he is meeting Trix distributors. 


OBITUARY 


A. H. Ginman, for over 15 years president of the 
Canadian Marconi Company, died in Canada on 
November 7th at the age of 79. He joined the Marconi 
Company, Chelmsford, in 1901, where he worked with 
Marconi himself, and a year later transferred to the 
American Marconi Company. He also represented the 

arent company in the Far East and on returning to 
ingland became general manager at Chelmsford for two 
years before going to Canada in 1935. He retired in 
1951. 


IN BRIEF 


The many readers who were unable to obtain tickets 


for the recent Festival Hall Sound Reproduction demon- 
stration by G. A. Briggs (managing director, Wharfedale 
Wireless)—reported elsewhere in this issue—will be glad 
to learn that a similar demonstration will be given on 
Saturday, May 21st, 1955, in the Royal Festival Halli 
Details of admission and prices, which, we understand, 
will have to be increased to cover the costs, will be 
announced later. 


TV By Wire.—Figures quoted at the annual luncheon 
of the Relay Services Association show that in addition 
to the million listeners served by the various relay com- 
panies throughout the U.K. some 300,000 receive 
television by wire. 


1.S8.W.C.—The International Short Wave Club cele- 
brated its 25th anniversary on October 4th. Founded in 
the United States, the administration was transferred to 
London during the war, the present secretary being 
Arthur E. Bear, 100, Adams Gardens Estate, costo 
S.E.16 
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VALVE JUBILEE.—The 50th anniversary of Sir Ambrose 
Fleming's first valve patent was celebrated on November | 6th 
at University College, London, and by the |.E.E. In 1884 
Edison discovered the rectifying properties of a lamp with a 
sealed-in anode ; Fleming's great contribution lay in the 
practical application of this device to radio-frequency detec- 
tion. The photograph shows Dr. H. M. Barlow, professor of 
electrical engineering at University College, with one of the 
first Fleming diodes. 


Comet  Investigation.—Strain 
specially developed and manufactured for the Royal 
Aircraft Establishment, Farnborough, by McMichael 
Radio, was used in the recent technical investigation into 
the loss of the Comet airliners. This equipment com- 
prises a multi-channel amplifier of high gain and 
stability and a 2,000-c/s carrier oscillator. 


Proc.LE.E.—Changes in the publications issued by the 
Institution of Electrical Engineers are being introduced 
in January. The Journal will continue to be issued 
monthly but will in future be available to non-members 
It will include some of the material at present appearing 
in Part I of the Proceedings. There will be, in future, 
only three parts of the Proceedings (A, B and C), part 
*“B” being that covering light current engineering. This 
will be published in alternate months. 


gauge equipment 


Radio Facility Charts.—Six maps showing the aero- 
nautical radio facilities available in the U.K., and 
tabulated lists of radio communication stations and 
navigational services, are given in the latest edition 
(4th) of “Radio Facility Charts” (C.A.P. 111). It is 
available from H.M.S.O., price 5s. 


F.B.I. Register.—The 1955 edition of the “F.B.I. 
Register of British Manufacturers,’ issued by the 
Federation of British Industries, includes, in addition to 
the usual buyers’ guide and directories of trade names 
and associations, glossaries in French, German and 
Spanish. Each glossary gives a translation of all the 
5,000 or more names of commodities and services under 
which the 6,800 member-firms are classified The 
register is obtainable from our Publishers, price 2 guineas, 
post free. 


The 80 or more technical papers presented at 
the tenth National Electronics Conference held in 
Chicago, Ill., from October 4th to 6th will be published 
in Vol. 10 of the Proceedings of the conference which 
will be available (price $5.00) from the N.E.C. Inc., 84, 
East Randolph Street, Chicago, Ill., early in 1955. 
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Many radio and electronic concerns are included in the 
list of donors to the Electrical Industries Benevolent 
Association given in its 1954 Year Book, which also 
incorporates the annual report and accounts for 1953. 
The collections at the Radio Industries Club luncheons 
in London are given to the E.I.B.A. and last year totalled 
£487. 


An explanation of modern Costing Techniques and 
their application to production engineering is given in 
“Cost Accounting and the Engineer,” by Kenneth B. 
Mitchell. Published by Iliffe & Sons Ltd., Dorset House, 
Stamford Street, London, S.E.1, for Machine Shop 
Magazine, the 126-page book costs 10s 6d. 

The American Audio Engineering Society has elected 
as its new president Albert A. Pulley, manager (general 
recording) of the R.C.A. Victor Records Division of the 
Radio Corporation of America. 

BUSINESS NOTES 

An industrial television camera has been set up by 
Pye, Ltd., in the experimental workshop of Smith 
Meters, Ltd., of Streatham, to improve the liaison 
between the experimental workshop and the design 
engineer’s office where a receiver has been installed. 
With this closed-circuit equipment the piece of apparatus 
or diagram on which a question has arisen is placed 
before the camera and with the aid of the internal 
telephone the query is settled without the designer having 
to leave his office. 

Wafer switches in small quantities, made to one’s 
own specification are obtainable from Specialist Switches. 
They are the well-known Type “H,” made from parts 
manufactured by A. B. Metal Products to whom orders 
for bulk supplies should be sent. Enquiries for Specialist 
Switches—by post only—should be addressed to 24, 
Cranbourn Street, London, W.C.2. 

Two 650-ton trawlers now being built in a German 
shipyard for Grimsby fishing companies are to be fitted 
with Redifon marine radio-communication and df. 
equipment 

Twelve tankers now in course of construction for the 
Shell fleet—five of them of 31,000 tons—are to be fitted 
with Marconi radar equipment. 

A mobile radio installation has been supplied by the 
General Electric Company for the transport section at 
the Coryton, Essex, oil refinery. 

The name of Rees Mace Marine, Ltd., the Pye marine 
radio subsidiary, has been changed to Pye Marine, Ltd. 
Administration, production and sales departments are 
now at the new factory at Oulton Works, Lowestoft, 
Suffolk (Tel.: Oulton Broad 425). 


The Duke of Edinburgh recently opened Ferranti’s new 
electronics research laboratories at Crewe Toll, Edinburch. 
He is seen here being shown an electronically controlled 
milling machine by D. T. N. * Amplifier ** Williamson, who is 
now senior development engineer in the Industrial Appli- 
cation Laboratory. On the left is the Minister of Supply. 
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Four Nera projection television receivers (4x 3ft) 
have been installed by the B.B.C. in the television theatre 
at Shepherds Bush so that studio audiences can see the 
transmitted picture as well as the stage show. Two of 
the receivers are suspended from the ceiling, the other 
two, using a folded optical path, are installed in the 
circle boxes. The pictures are remotely controlled from 
a vantage point in the theatre. 


We are informed that the Ampex Corporation, of 
California, U.S.A., whose tape duplication system was 
referred to in our last issue (p. 530), is represented in 
this country by Rocke International, Ltd., 59, Union 
Street, London, S.E.1 (Tel.: Hop 4567). 


Midland Silicones, Ltd., of 19, Upper Brook Street, 
London, W.1, are the distributors of the silicone products 
of Albright and Wilson, Ltd., who have brought into 
service a new silicone plant at Barry, Glamorgan. One 
use of silicones in the radio industry is as a coating for 
resistors to improve their resistance to moisture. 


Lasky’s Radio have opened new premises at 42, 
Tottenham Court Road, London, W.1 (Tel.: Langham 
1151). Post orders are still dealt with at 370, Harrow 
Road, London, W.9. 


Arrell Electrical Accessories, Ltd., is the new name 
under which R. Lowther, Ltd., manufacturers of television 
aerials, of Vincent Works, New Islington, Manchester, 4, 
will in future operate. 


A new servicing depot and research laboratory at 
Wallisdown, Bournemouth, has been opened by 
Listening, Ltd., who provide a radio and television rental 
service from their 12 branches. 

The Bedford depot of British Insulated Callender’s 
Cables, Ltd., has been closed and a new depot opened at 
81, Dumfries Street, Luton, Beds (Tel.: Luton ). 

Standard Telephones and Cables, Ltd., have moved 
their Leeds branch office and cable depot (rubber lastic 
and textile insulated) to 6-8, York Place, Leeds, i Tel. : 
Leeds 22900). 


EXPORTS 


A research centre has been opened by aan Packing 
Service, Ltd., of Sittingbourne, Keone, to study the pack- 
ing of equipment for export. Manufacturers of electronic 
components and equipment are invited to submit proto- 
types for advice on packing. This new resea and 

evelopment establishment, which covers 16,000 square 
feet, includes physics and chemical laboratories and a test 
section with humidity chambers, vibration and “ drop” 
tests and an immersion tank. 


Pye, Ltd., of Cambridge, have received a contract from 
the Thailand police for over £100,000 worth of tele- 
communications equipment, including a large quantity 
of new 60-watt h.f. sets. 

Components.—Quotations from U.K. manufacturers for 
the supply of a quantity of fixed and variable capacitors 
and resistors, and 1.f. transformers (455 kc/s) are required 
by the Director of Industries, Department of Industrial 
Development, Khairpur Mirs, Rhalvour State, West 
Pakistan. Details of values and quantities are cbtainable 
from the Export Services Branch, B.o.T., Lacon House, 
Theobalds Road, London, W.C.1 (Ref. ESB/25652/54). 

Tape Recorders.—Frank Loasby, of the Raytheon 
Television and Radio Corporation, 5921, W. Dickens 
Avenue, Chicago, 39, Illinois, U.S.A., would like to get 


in touch with United Kingdom manufacturers of tape 
recorders. The Corporation is contemplating developing 


several new receivers which will incorporate tape 
recorders and is, therefore, interested in contacting 
manufacturers who would be willing to supply the basic 
tape recording chassis without the loudspeaker and other 
sound reproducing equipment. 

Californian Agency.—The Clyde Allen Company, of 
1355, Market Street, San Francisco, California, U.S.A., 
would like to act as agents for manufacturers of tape and 
wire recorders, portable gramophones and valves. 
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Use of Tape Recorders 


in the Courts 


By T. D. CONWAY 


B.Se.(Eng.), A.C.G.1.. A.M.LE.E.* 


‘Pes recording of court proceedings is now being 
seriously considered and, in order to examine some 
of the problems involved and study the techniques 
necessary, a prototype equipment has been built and 
installed in the No. 1 Appeals Court at the Law 
Courts. This was arranged by the Association of 
Official Shorthand Writers. In this article we shall 
discuss the special requirements which had to be 
met in the design of the equipment, and detail how 
these facilities were provided for. 

Basic Requirements.—In the court where the 
installation was to be made the whole proceedings 
are taken down in shorthand, and this, after 
transcription, is the official record of the court. Tape 
recording was introduced to provide a simultaneous 
recording of the shorthand version with a view to 
determining whether the possibility exists of 
eventually replacing the shorthand version by a taped 
one. In practice, the recording equipment had to 
come under the control of the shorthand writer and be 
arranged in such a fashion that he had complete charge 
of it. It further followed that the maximum simplicity 
of controls must be provided so that the minimum of 
attention would be required to operate the equipment. 

The space available for the recording equipment 
was not great, but provision had to be made for up 
to three hours of recording without reel change; 
additionally, reliability demanded that a minimum of 
two machines were employed in order to allow for 
possible breakdowns. The total available floor area 
was lft 6in by 2ft, and the overall equipment height 
could not exceed that of the writer’s desk (2ft 4in) 
since the keynote of the installation was to be its 
unobtrusiveness. The accompanying photograph 
shows the general layout of the court, the judges’ 
microphones being marked Nos. 1, 2 and 3, and those 
of the counsel 4 and 5: the shorthand writer’s position 
is shown with the recording equipment beside him. 

Technical Problems.—The technical problems 
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Arrangement of the recording unit and the five microphones 
in No. | Appeals Court. 


involved were twofold. First, that of satisfactorily 
recording the inputs from five different microphones 
at levels varying from a murmur to loud conversa- 
tions, and, secondly, recording court proceedings up 
to three hours continuously without the necessity for 
changing of tape reels. In normal tape recording con- 
tinuous monitoring of the recording level is necessary 
to ensure that the recording stays within the dynamic 
range of the instrument; thus it must not be so low 
that it sinks into the noise and hum level, nor so 
high that it exceeds the maximum allowable dis- 
tortion on the tape. In this case any form of monitor- 
ing was completely out of the question. 

For the microphone inputs a special mixer unit 
was developed having a separate pre-amplifier chain 
with automatic gain control for each microphone: by 
the use of a.g.c. the recording level of the tape 
recorder can be kept within a relatively narrow 
dynamic range. A two-position sensitivity control 
was provided on each channel, the low sensitivity 
being for the judges, who would be close to their 
microphones, and the high sensitivity for the counsel, 
who would be from 5-15 feet from the microphones. 
Details of this mixer unit and a circuit diagram follow 
in the next section. 

For the actual recording it was decided to employ 
a Grundig TK9 machine since it is compact 
(15in by 13in by 84in) and has the facility of record- 
ing on both tracks of the tape without reversing the 
reels: the economics of the situation make half-track 
recording imperative. This machine operates at 33in 
per second and although there is no doubt that per- 
fectly satisfactory speech recording can be made at 
lgin per second, it was decided to use a standard 
machine in the interests of simplicity and economy. 
The 850-foot tape provides 45 minutes of recording 
in each track, a total of 14 hours, and hence two 
machines provide a virtually continuous three hours 
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of recording, besides giving provision against break- 
down, when one machine may be used alone by 
changing the tape after 14 hours. 

A master change-over switch from the first recorder 
to the second was provided, and this changes over 
the input as well as stopping and starting the respec- 
tive machines. Owing to the switching complexity 
involved it was decided to employ a relay operated by 
a simple toggle switch. 

Mixer Unit.—The circuit of one microphone 
channel of the mixer unit is shown in the figure. The 
microphones are all of 200 ohms balanced impedance, 
which has been found to be a good compromise level 
for the minimum pick-up of hum and signal attenua- 
tion on long leads. Each microphone is connected 
to its own input transformer which feeds into the 
grid of an EF86. The EF86 has switchable alterna- 
tive anode loads of 230 k2. and 30k, which act as the 
two-position sensitivity control. 

Conventional coupling is made to the grid of the 
EBF80 via the volume control, which in practice has 
to be varied very little, and it will probably be dis- 
pensed with in later dcsigns The diodes of the 
EBF80 are fed directly from its anode output into 
a 10-M© load, and the a.g.c. voltage is passed via a 
filter network to the grid of the EF86; a.g.c. delay 
is provided by a cathode auto bias voltage. The time- 
constant of the a.g.c. feed is fairly critical in practice, 
as it must not produce too serious distortion by rapid 
compression, nor must it be too slow to follow the 
intensity variations of speech which may be empha- 
sized by the speakers’ movements to and fro. It 
first appeared that it would be advantageous to use 
the variable-mu characteristic of the EBF80 for a.g.c. 
purposes, but experiments showed that in this 
arrangement the ratio of a.g.c. feed of the two valves 
becomes quite critical and unstable operation may 
easily result as the setting of the volume control 
is changed. 

Each channel develops approximately 3 volts of 
r.m.s. signal and since half a volt is adequate for 
the 500-kQ input of the TK9, a 1-M® isolator was 
added in series with the output to prevent inter- 
action of the individual a.g.c. circuits. 

The general appearance of the mixer unit may be 


Circuit of one of the five amplifiers in mixer unit. 
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Mounting of recorders and mixer unit. 


seen in the second photograph, where are shown the 
five two-position sensitivity switches and their respec- 
tive volume controls. The master change-over switch 
for the two recorders, on the top left-hand side of 
the panel, controls the relay which simultaneously 
changes over the input from the first recorder to the 
second, and controls their operation through their 
respective remote control sockets; indicator lights 
are provided to show which of the two recorders is 
in operation. 

General Arrangements.—The two tape recorders 
and the mixer unit were mounted on to a trolley 
designed to fit into the limited space available. All 
microphones plug directly into the back of the mixer 
unit and interconnecting 
cables are run from the in- 
put and remote control 
sockets of the tape recorders 
into the mixer unit. 


| 


Space limitations made it 
impossible to locate the 
power supply for the mixer 
inside the case, and hence 
a separate unit was located 
at the back of the trolley, 
providing h.t., Lt. and a d.c. 
supply for the change-over 


relay: this had the added 
advantage of eliminating 


cooling problems in the 
mixer, which is only ven- 
tilated by small bottom and 
back louvres. 
Operation.—To operate 
the equipment both 
machines are first loaded 
with tape. The mixer and 
the two recorders are then 
switched on, and ther 
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respective recording buttons are depressed. The 
sensitivity switches on the five microphones are next 
set according to the nearness of the various speakers, 
and trial speeches are used to set the volume controls 
of the five channels in accordance with the “magic 
eye” programme level meters of the TK9s. Overall 
control of each recorder is provided by the built-in 
recording level control, and this is set in accordance 
with the “magic eye” of each machine to limit the 
distortion on the loudest passages of speech. Owing 
to the a.g.c., the setting of all channel controls is 
very uncritical and once settings have been decided 
upon the equipment may be left untouched. 
Generally speaking, the output of the mixer unit only 
varies between very close limits and most adjustments 
are made on the master recording level controls of 
the recorders. 

To commence recording the track button of the 
No. 1 machine is depressed, the change-over switch 
being in the No. 1 position, and continuous record- 
ing then ensues for j-hour. At the end of this period 
Track 2 button is depressed to give a further 3-hour. 

Whilst machine No. 1 is in operation the Track 1 
button of No. 2 machine is pre-set, so that this 
machine is ready to start immediately after Track 2 
becomes full on the No. | machine, by operating the 
change-over switch. If a particularly long session 


has to be recorded, a second tape is fitted to the No. 1 
machine whilst No. 2 is in operation and the change- 
over carried out as before. 

Finally, it should be noted that both machines are 
fitted with automatic stop foils at either end of the 
tape, so that, in the event of tracks or machines not 
being switched over, the machine in use switches 
itself off automatically. A third TK9 was provided 
with the installation so that transcription could com- 
mence immediately one tape is full. This machine is 
provided with stethoscope earphones and a foot- 
operated remote control having “ back-space” facili- 
ties. 

Conclusion: Other Applications.—The equipment 
has now been in use for several months and has 
proved itself extremely simple to operate and reliable 
in its performance. 

Equipment of this kind is capable of wider applica- 
tions than court recording and is particularly con- 
venient for all forms of conference recording. Since 
the mixer is designed on a unit channel basis, there 
is no limit to the number of microphones which can 
be incorporated. For this application, push-to-speak 
buttons would be employed to reduce the general 
ba:kground noise normally emphasized by the a.g.c. 
and signal lamps would be needed on the micro- 
phones to indicate that they are live. 


Velocity of Radio Waves 


An Internationally Agreed Value 


By R. L. SMITH-ROSE* CB.E. D.Se., M.LE.E. 


A; the 11th General Assembly of the International 
Scientific Radio Union (U.R.S.I.) held at the Hague 
in August-September, 1954, the following resolution, 
first formulated two years earlier, was confirmed:— 


“As a result of investigations made in recent 
years by several different methods, it is recom- 
mended that the following value of the velocity of 
electromagnetic waves in vacuum be adopted for 
all scientific work: 299,792 +2 km/sec.” 

As this is,a matter of far-reaching importance 
to many scientists and engineers engaged in the radio 
field, it will be interesting to review briefly the circum- 
stances which have led to this resolution. 

From the earliest days of the discovery of the 
existence of electromagnetic waves in what is now 
known as the radio part of the spectrum, it was 
appreciated that their properties were similar to those 
of light waves, except, of course, that their frequency 
or wavelength was different. Prior to about 1940, it was 
also usually assumed that the velocity of light, and there- 
fore of radio waves, was approximately equal to the 
nice round number of 3 x 10° km/sec (or nearly 186,000 
miles per second). This was extremely convenient 
for the conversion of frequency into wavelength; but 
what was not always appreciated in those days was 
that, whereas frequency could be measured and ex- 
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pressed to a precision of better than one part in ten 
million, the wavelength derived by the above arith- 
metical process had nothing like this accuracy. This 
fact was not of much consequence for many applica- 
tions, and it was not until the early years of the war 
that the need for a careful study of this matter became 
apparent. 

A review’ made in 1942, of the latest available 
measurements of the velocity of light in a vacuum 
showed that the mean value was 299,775 km/sec, and 
also that the accuracy of these measurements was not 
better than 50 parts in a million. It was also clear 
that the velocity of radio waves under practically 
useful conditions could not be stated more precisely 
than about one part in a thousand. Considering that 
at that time radar techniques for navigational aids 
and bombing purposes were being developed with 
a precision of indication very much better than this, 
there was obviously a need for more research into 
the true value of the velocity of electromagnetic 
waves in general. 

In the following decade several investigations were 
carried out, notably by L. Essen’, who, in 1947, des- 

* Vice-President International Scientific Radio Union. 

''R. L. Smith-Rose: Journal 1.B.E.. 1943, Vol. 90, Part I, p. 31. 


* L. Essen: Nature, 1947, Vol. 159, p. 611, and Proc. Royal 
Society, 1950, Vol. 204, p. 260. 
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cribed a method of deriving the value of the velocity 
of radio waves from the resonant frequencies of a 
cylindrical cavity. Using the resources of the 
National Physical Laboratory for the measurement 
of the dimensions of the cavity in the Metrology 
Division and the frequency in the Electricity Division, 
he obtained a value about 17 km/sec greater than the 
hitherto generally accepted value for the velocity of 
light referred to above. This result was soon con- 
firmed by other workers. Concurrently, the apparent 
discrepancy between the values applicable to the 
velocity of light and of radio waves was later resolved 
by E. Bergstrand’ in Sweden, who applied modern 
techniques to the classical methods of measuring the 
velocity of light. 

At the General Assembly of U.R.S.I. held in Sydney 
in August, 1952, a paper by L. Essen contained the 
following summary of the latest results obtained for 
the measured velocity of electromagnetic waves in 
a vacuum: 

Date Author 
1950 = Essen 
1950 Bergstrand 
1950 _ ~=sw Bol 

1951 Aslakson 
1952 Froome 


Method 
Cavity Resonator 
Optical 
Cavity Resonator 
Radar 
Interferometer 


The arithmetic mean of these results gives the 
value 299,792 km/sec with a probable error of +2 km/ 
sec. Further measurements by other investigators 
have since confirmed this value, which is thus recom- 
mended for adoption in accordance with the resolu- 
tion quoted at the beginning of this article. When 
applied to practical radio conditions, this velocity will 
usually be modified by the dielectric constant of the 
atmosphere or by the conductivity of the earth’s 
surface, depending upon the actual frequency and 
mode of transmission used. Recent research, which 
is still in progress, has provided a knowledge of the 
appropriate corrections to be applied for various 
typical conditions. 


Result—km /sec 


> E. Bergstrand: Nature, 1950, Vol. 165, p. 405. 


The illustration shows the helical aerials and their reflectors 
used for a multi-channel telephone system for a summer 
camp in a somewhat isolated part of Yugoslavia. it was 
obtained by A. O. Milne, president of the R.S.G.B., while 
attending the Congress of the Yugoslav Amateur Radio 
Society this year. 
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Television Safety 
Precautions 


By E. G. GOODHEW* M.L.E.E. 


| are, of course, possible hazards—such as 
electric shock and fire—involved in the use of a 
television receiver, as with any high-voltage equip- 
ment. There is, however, the additional danger of 
physical injury due to the implosion of the c.r. tube 
and the remote possibility of X-radiation. In this 
country the drafting of safety precautions for tele- 
vision receivers is the concern of one of the British 
Standards’ Committees (TLE 2/2) which is drafting 
the ninth, and, it is hoped, the final revision of 
B.S.415. 

On the international level such matters are the 
concern of a sub-committee of the International 
Electrotechnical Commission (I.E.C.) which, in Sep- 
tember, held its jubilee congress in Philadelphia. 
The main item on the agenda of this committee (tele- 
communications safety, 12-2) was the consideration of 
a draft of “safety requirements for electric mains- 
operated television receivers.” 

During the post-war years, the meetings of this 
I.E.C. Committee have been held in Europe, and as 
a result, the recent meeting was the first at which the 
U.S.A. had been adequately represented. The United 
States delegation included engineers from the Under- 
writers’ Laboratories Inc., whose approval must be 
obtained for domestic and other equipment offered 
for sale in the U.S.A. They have therefore tested 
for safety many more television receivers than any 
other laboratory, and their experience was invaluable 
to the Committee. 

The television safety precautions considered at the 
Philadelphia meeting will be a supplement to LE.C. 
publication 65, “Safety Requirements for Electric 
Mains-Operated Radio Receiving Apparatus,” issued 
in 1952. In this document a safe condition is specified 
for the receiver in its normal operating condition and 
under abnormal conditions when short-circuits are 
applied to certain spacings which are smaller than 
those considered sufficient to ensure safety in them- 
selves. This principle is also followed in the revision 
of B.S.415. 

The new problems not already contained in publi- 
cation 65 are those relating to the higher voltages 
involved. Acceptable spacings for voltages up to 4,500 
have been determined experimentally, but above this 
value the shape of electrodes and conductors has an 
increasing effect, and while the present method of 
specifying breakdown voltages is deemed to be satis- 
factory, it is to be expected that further experience 
will indicate more satisfactory methods. 

Even when the mains supply has been discon- 
nected, removal of the back-plate may involve a 
hazard due to the charge on the capacitor of the 
high-voltage source. It had been intended to specify 


” # Philips Mitcham Works, Ltd. 
British delegation to the 1.B.C. Congr 


[The author wes e member of the 
ess, Philadelphia. 
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a limit for the charge, but experiments being con- 
ducted in the U.S.A. tend to show that the hazard 
is more accurately specified by the energy than the 
charge. Until more is known, the I.E.C. has adopted 
a method of limiting the capacitance, used success- 
fully by the Underwriters’ Laboratory for some time. 
This specifies that the capacitance shall not exceed 
3,000nuF and that the sum of the total capacitance 
in pk plus 300 times the voltage in kV shall not 
exceed 7,500. 

Metal cabinets are appearing on the American 
market particularly for use in hotels. The majority 
of receivers in the U.S.A. are transformer fed, and 
therefore no particular hazard is involved when the 
cabinet is connected to the negative of the high- 
voltage supply. Receivers having a series heater chain 
and the chassis connected to one pole of the mains, 
must have the cabinet insulated from the chassis by 
a material appropriate to the voltage of the mains 
supply. Should the insulation break down, one pole of 
the mains supply would be connected to the cabinet. 

Circuits have been designed to overcome this 
difficulty. They will be studied in the light of the 
prevailing conditions in Europe (eg., higher mains 
voltages). 

With minor changes, the requirements regarding 
fire hazard specified in publication 65 were considered 
satisfactory. 

Experience has shown that the probability of a 


EUROPEAN BROADCASTING 
Technical Work of the E.B.U. 


THE General Assembly of the European Broadcasting 
Union and the statutory autumn meeting of its Admin- 
istrative Council, which are held in a different country 
each year, were this year held in London. The oppor- 
tunity was taken also to hold meetings of the Legal, 
Technical and Programme Committees. At the meet- 
ing of the Technical Committee, at which E. L. E. 
Pawley (B.B.C.) was chairman, there were representa- 
tives from 18 member-countries, 3 extra~-European 
associate-member countries, the C.C.IL.R. and the 
L.F.R.B.* 

The technical work undertaken by the E.B.U. falls 
roughly into two categories—(i) routine and special 
studies undertaken by the Technical Centre in Belgium 
and (ii) studies delegated by the Technical Committee 
to individual Working Parties of experts, specially 
nominated for that purpose. 

At the London meeting, the Technical Committee 
first of all worked out a plan extending over the next 
five years for completing and improving the technical 
equipment of the Union’s receiving and measuring 
station at Jurbise-Masnuy, Belgium, which was 
officially opened in July, 1953. Routine operations are 
to continue on approximately the same lines as 
hitherto, except that more attention is to be given to 
observations in the v.h.f. bands. After studying the 
present situation on long and medium waves, the com- 
mittee recommended the use of Band IZ by its mem- 
bers for local and regional transmissions. 


* Internationa! Ratip_ Consuhative Committee and International 
Frequency Registration Board permanent organs of the International 
Telecommunication Union. 
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cathode-ray tube imploding is not very high. Never- 
theless it is necessary to be certain that the enclosure, 
and in particular the protective screen, are strong 
enough to ensure safety should a tube implode. 
Attempts in the United Kingdom to find a satisfactory 
impact test have not been entirely successful, and it 
is therefore necessary to cause a tube to implode in 
order to test its enclosure. Of the various methods 
which have been used, that of driving a steel pin 
into the tube seemed to be the easiest to carry out, 
and as the Underwriters’ Laboratory had already 
carried out about 1,000 tests, the standards which 
they have adopted were accepted by the Committee. 
Through a hole drilled in the cabinet housing the tube, 
a steel pin lin in diameter is driven into the tube 
at a point on the rim of the face by a weight, which 
varies according to the diameter of the tube, falling 
from a height of five feet. 

At the voltages in use on direct-viewing cathode- 
ray tubes, X-radiation is a hazard which need give 
no concern. Even using projection-type tubes operat- 
ing at 25kV, it is very difficult to measure any 
X-radiation outside the optical system assembly. The 
limit of 0.6 micro rontgens/second accepted by the 
International Electrotechnical Commission agrees with 
that included in the draft of B.S.415 and is one-third 
of the value given by the International Commission for 
Radiological Protection as a safe dose for eight hours’ 
continuous exposure. 


The reports of the Working Parties presented at the 
meeting covered: —A long-term study of indirect-ray 
propagation on medium waves that should prove of 
great value when these bands are reallocated; 
unattended sound and vision transmitting stations; 
magnetic recording, including the standardization of 
sound-recording in television and the recording of tele- 
vision picture signals; v.h.f. and u.hf. sound and 
television broadcasting (incidentally, the programme of 
propagation experiments in Band IV has been deferred 
until more members have the necessary equipment); 
and the transmission of television over long cir- 
cuits including the exchanges of television programmes 
in Europe. 

It was decided to reconstitute the ad-hoc Committee 
which has been co-ordinating the recent European 
television exchanges as a Working Party, with M. J. L. 
Pulling (B.B.C.) as chairman, and to include represen- 
tatives of the television services of Luxembourg and 
Sweden. The terms of reference of the new Working 
Party are the planning, direction and technical super- 
vision of international television relays. 

The Technical Centre was instructed to issue as 
soon as possible a draft Code of Practice relating to 
international television relays. The question of the 
provision of a permanent international television co- 
ordination centre to replace the temporary arrange- 
ment at Lille was discussed at length. It was decided 
that, in the present state of development, it was too 
early to say whether such a _ centre would 
always be necessary, but that the E.B.U. should accept 
responsibility for the co-ordination. 


Wrretess Wor_p, DecemBer 1954 
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. . it is evident that BRIMAR 


high-grade cathode-ray tubes meet 


the most exacting specifications of tele- 


vision and electronic equipment manufacturers. 


And detailed examination of the company’s resources and 


experience in this field reveal that BRIMAR introduced :— 


the first mass produced aluminised cathode-ray tube; 
the first flat faced tube; 
the first 14” rectangular tube; 


the first 17° rectangular tube; 
the first 21" rectangular tube; 


the first electro-static tube. 


Research and development to anticipate and meet the changing 
demands of the radio and electronic industries are integrated with 
modern manufacturing techniques in the production of BRIMAR 
cathode-ray tubes. 


— the people who know — 
(¢ Ri M A for your future equipment 
requirements 


Stondard Telephones and Cables Limited 


FOOTSCRAY sipcupe KENT Telephone: FOOtscray 3333 


Bring your equipment up to date with 
GEOS-REPLACEMENT PICK-UP HEADS 


If you already own a fine radiogram or record-player you now have the makes of record reproducing equipment. These Acos “ Hi-g” pick-ups, you 


opportunity of rejuvenating it—of bringing it right up to date fora will find, represent a truly phenomenal advance in pick-up design—with regard 
quite modest sum. Acos Hi-g crystal pick-ups are now available ina to both reproduction and tracking characteristics (so important with many of 
range of specially designed “ plug-in" models to suit most famous the new microgroove recordings). Ask your Dealer! 


A Hi-g pick-up head incorporating the HGP 37-1 turnover cartridge 
with cantilever sapphire styli. Designed for both standard and micro- 
roove records. Will fic Collaro units RC 532; AC 534; AC3/534 
RC 532 and the Studio pick-up. Available in cream or walnut 


Ask for Data Sheet No. 4800 


A Hi-g pick-up head incorporating the HGP 37-| turnover cartridge 
with cantilever sapphire styli. Designed for both standard and micro- 
groove records. Will fic Garrard units RC 75M; RC 80M; RC 90; 
RC itl; Model TA 


Ask for Data Sheet No. 4800. 


Hi-g pick-up heads incorporating cantilever sapphire styli. Separate 
heads for standard and microgroove records. Will fit the Acos GP 20 
pick-up arm and the Garrard C type adaptor. Used on the following 
Garrard units: RC 72A; RC 75A;\RC 80; and the model M unit. Can be 
used on any units which at present use the GP 19 heads. 


Ask for Data Sheet No. 4400. 


Separate plug-in type Hi-g heads for standard and microgroove records; 
fitted with cantilever sapphire styli. The crystal unit is identical to that 
o! the HGP 39-1 above. Can be used on Garrard units RC 75M; RC 80M; 
RC 90; RC I11; and the TA player. 


Ask for Data Sheet No. 4000. 


y: Separate Hi-g plug-in type heads for standard and microgroove records 
incorporating the crystal unit as used in the HGP 39 pick-up head. Will 
HGP 41-1 fit Collaro units RC 532; AC 534; AC3/534; 3RC 532. Available in cream 
or walnut. 
Ask for Data Sheet No. 4500, 


Separate Hi-g pick-up heads for either standard or microgroove records. 
The crystal unit is identical to that used in the HGP 39-i head. Will fit 
Garrard units RC 80; RC 72A; RC 75A; and the Model M piayer. Can 
be used on any unit which at present uses the Garrard C adaptor with 
GP 19 heads. 

Ask for Dato Sheet No. 4600. 


PRICE 32/6 (Plus 10/5 P.T.) 
for all types except 
HGP 39 models which 


are 32/- Pius ‘03 Pr) 


ACOS devices are protected by patents, patent applications 
and registered designs in Great Britain and abroad. 


COSMOCORD LIMITED ENFIELD MIDDLESEX 


LETTERS TO 


THE EDITOR 


The Editor does not necessarily endorse the opinions expressed by his correspondents 


Quality on V.H.F. 


MAY I comment very briefly on the editorial about 
v.h.f. in your November issue. I said in my talk to the 
Radio Industries Club that the new v.h.f. stations would 
give improved quality because of reduced background 
noise, but I also said that the B.B.C. did not intend to 
transmit an audio-band up to 15kc/s because the fre- 
quency characteristics of the Post Office music circuits 
would not permit it. 

But, of course, I agree with you, and I hope this was 
clear from what I said, that the absence of background 
noise will bring out the difference in quality of reproduc- 
tion between v.h.f. and what is possible at the present 
time on medium waves. The sericus irritation of “ mon- 
key chatter,” which is heard if the frequency characteris- 
tics of a medium-wave receiver goes much above 5 kc/s, 
will be overcome, and the new service will permit a 
substantia! improvement in receiver performance which 
will we hope be very welcome to the vast majority of 
listeners and certainly to the B.B.C. 

Director of Technical Service, B.B.C. H. BISHOP 

London, W.1. 


Output Stage Performance 


MR. WOODVILLE is correct in his statement that 
“ultra-linear” operation can produce considerably less 
distortion than either tetrode or triode operation. 

I drew attention to the advantages of this circuit as 
long ago as 1943, Since then, however, the principle has 
had to travel across the Atlantic and back again before 
becoming generally popular with designers. Buses this 
process it has been incorporated in many amplifier designs 
with both good and bad results. Much depends on how 
the principle is applied; there are several alternatives, 

For example, having a percentage of the output wind- 
ing common to screen and anode, part or all that per- 
centage can be placed in the cathode circuit (Wireless 
World, September, 1950). This gives greater freedom to 
the designer in integrating the output stage with the re- 
quirements of the amplifier design as a whole. 

The Acoustical Manufacturing Co. P. J. WALKER 

Huntingdon. 


GRAHAM WOODVILLE, in your November issue 
p. 555), makes out a convincing case for the adoption 
of distributed-load tetrodes in the circuit under discussion, 
but a few comments may not be out of place. 

Would it not be more reasonable to assume a maximum 
output of six watts per pair for the N709 when triode- 
connected, if the sharp increase in the curve at this point 
can be taken to indicate the age of grid current? The 
distortion is then 1] per cent. oodville’s figures 
show 100 per cent increase in Pn Dra. for an increase 
of only 0.5 watt. The more gradual rise in the curve for 
the distributed-load condition is a characteristic of the 
circuit, and I think it is possible that grid current does 
not start until the maximum output of 14 watts is reached, 
with a distortion figure of 1.5 per cent. The advantage 
of the circuit would then appear to be chiefly in increased 
power efficiency. This criticism is, perhaps, unfair, and 
is invalid if Mr. Woodville’s curves apply strictly to the 
Class A condition. 

The application of negative feedback produces a 
different state of affairs, and a direct comparison is avail- 
able in the published distortion-percentage/ wattage output 
curves of such amplifiers as the Williamson and the 
Acoustical Quad II, the latter amplifier, of course, having 
the load distributed between anodes and cathodes. 

The subject is discussed at some len in the article 
“ Amplifiers and Superlatives,” by D. T. N. Williamson 
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and P. J. Walker (Wireless World, Sept., 1952). The 
figures given in that article, of relative distortion just below 
onset of grid current, are 1.0 and 1.5 for triode-connected 
tetrodes and tetrodes with load distributed between anode 
and screen, respectively, which would appear to bear out 
my observations on the N709 case. 

The term “ultra-linear,” which is meaningless, can 
have no justification, and should be abandoned on this 
side of the Atlantic, unless “ Free Grid” can think of a 
use for it. 

Birmingham. 


NORMAN F, BUTLER 


‘“* Inexpensive 10-watt Amplifier” 


I THINK E. F. Good is raising a mare’s nest in his letter 
in your October issue, Whilst the form of coupling shown 
in the Mullard circuit does not go down to d.c., it is 
fairly satisfactory for 10c/s or so, which is quite a good 
limit for an inexpensive amplifier, 

Mr. Good’s point concerning the tertiary winding calls 
fer some comment. In point of fact I was quoted six 
guineas for a Baxandall transformer, which is about the 

rice of the classical Williamson output transformer. 

ence there seems no saving in money by using the 
tertiary winding. I would not be dogmatic about it, 
but I think the high price may be due to patent royalties 
accruing to the holder of the patent cited in Baxandall’s 
references. 

The other aspect in Mr. Good’s letter is valid: viz., 
instability with capacity loads. I knew one Williamson 
enthusiast build a Baxandall amplifier because a cross-over 
network made his Williamson unstable. 

London, N.W.11. F 


A.C./D.C, Dangers 


“DIALLIST ” (November issue, p. 579), would have us 
believe that a chassis of the a.c./d.c. type cannot be of 
any danger when operating on d.c. mains. Nothing could 
be further from the truth and I sincerely hope none of 
your readers discover this the unpleasant way. 

Your contributor must surely be aware that most public 
dc. supplies are distributed by the three-wire system; 
consisting of an “inner” (neutral) at earth potential and 
two “ outers” (lives) at potentials equal to normal mains 
voltage, above and below earth respectively. The voltage 
across the two “outers” is twice the normal domestic 
supply. The service to domestic premises consists of 
connections to the “inner” and one of the outers.” The 
point is, of course, that it is a fifty-fifty chance that 
any particular house is using the “ negative” outer. When 
this is the case the itive side of all wiring therein will 
be virtually at a tential and the negative side at 
mains voltage below ons and accordingly alive. Under 
these conditions, in order to operate at all, an a.c./d.c. type 
sound or television set must have its chassis connected to 
this live side of the mains and all the usual hazards will 
be present. 

Like “ Diallist,” I do not like the growth of the a.c./d.c. 
technique in the receivers of to-day. not, however, 
think the solution lies in making the dealer responsible 
for the correct fitting of a 3-pin plug; for the simple reason 
there would be no guarantee, that immediately the dealer 
left his customer’s house, the plug would not get changed, 
the flex extended, or some other modification carried out 
to meet the exigencies of the household concerned. In 
any case, the conditions regarding d.c. mains, discussed 
above, might exist and he would, in fact, be faced with an 
impossible task because the set just could not work at all 
when connected the safe (“correct”) wa 

Most manufacturers ensure that Aa A sets bearing 
their name are adequately insulated and users need have 
no fear of danger, provided the back of the set and/or 


. B, WHITE 
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control knobs, etc., are not removed without first com- 
pletely disconnecting from the mains. My own personal 
view is that all mains radio and TV receivers of the 
domestic type should be fitted with small “ gate-switches,” 
similar to those usually found on commercial and service 
transmitters (also on burglar alarms). This would ensure 
that the back of the set be firmly and properly affixed 
when in use. Also, any screws, control spindles, etc., pro- 
jecting from the cabinet should be completely insulated 
from the main chassis. 

It is true almost all set makers see that chassis bolts are 
suitably covered and control-knob grub screws recessed 
and wax covered when a set leaves the works. But how 
many dtalers see that the same state of affairs exists after 
a set has been serviced? Very few. 


King’s Lynn, Norfolk. A. B. GRIEF. 


Band III Television Interference 


WHILST appreciating that F. R. W. Strafford’s article 
‘in your October issue is of a tentative nature, I feel he 
has painted too gloomy a picture of the problems of 
suppression at Band III frequencies so far as domestic 
appliances and other small commutator motors are con- 
cerned. This is to be regretted at this stage as it may 
cause unnecessary discouragement to the large number 
of manufacturers, dealers and members of the general 
public who are now fitting Band I suppressors to appli- 
ances, and they may be tempted to discontinue the good 
work until Band It problems are resolved. 

The dominant note of the article is set by the photo- 
graph of electric shaver interference on Band III. Now 
unless the test was made with true transmission on Band 
III frequency and reception on a Band III aerial system 
(and the text does not imply this), it can be most mis- 
leading. Band III aerial systems are highly directional 
and interference from sources other than those situated 
on the line from receiver to transmitter will have less 
effect at the receiver than in corresponding circumstances 
on Band I. It seems, therefore, that higher interference 
noise levels may be tolerable on Band III than on Band 
I. Incidentally the electric shaver is not typical of small 
motors generally. It does not figure in the 1953 list of 
most frequent causes of TV interference compiled by the 
Post Office, and is not likely to be frequently in use during 
peak viewing hours. Furthermore, most shavers are of 
the impulse motor type in which the interference derives 
from the pulse waveform in the contact circuit of the order 
ot 2kV peak having a frequency spectrum quite different 
from that of a normal commutator motor. 

Mr. Strafford has described how self-resonant inductors 
fitted in the mains lead to an ecppliance are ineffective at 
Band III frequencies. This is, of course, to be expected 
since suppressors so used are not working to their maxi- 
mum ¢ mney, even on Band I. Such limited measure- 
ments as we have made to date show that Band I sup- 
pressors efficiently fitted within the appliance give in 
many cases a good measure of suppression at Band III 
frequencies and are expected to prove adequate at these 
frequencies when other factors appertaining to Band III 
(e.g., aerial characteristics) are taken into account. Since 
many motor manufacturers are already fitting such sup- 
pression within the motor the outlook on Band III is 
reasonably encouraging. For special cases not responding 
to Band I techniques and available components, develop- 
ment work now in hand will, I believe, provide the 
answer. 

Dubilier Condenser Company. R. DAVIDSON. 

London, W.3 


Tape Machines 


COULD not some enterprising manufacturer of tape 
recorders let us have a twin-track machine which auto- 
matically reversed itself at the end of each track, prefer- 
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continued 


ably ap bo pay up to 1,000 metres? As so very much 
has been to give the disc user long duration surely a 
much simpler device would prolong the unattended play- 
ing time of tapes, and without any sacrifice of quality. 

Even with the much improved Continental spools, load- 
ing and threading takes time. Again we must hand it to 
the Continentals for at least making the tape switch off 
the motor, although a little more thought in locating the 
metal foils might have left the tape still threaded after 
fast spooling, instead of over-shooting as at present. 

Another bee in my bonnet is against the current craze 
for more than one tape speed from a single instrument. 
This increases costs more than would either of the sug- 
gestions made in my opening sentence, besides tending 
to jeopardize performance and reliability, to say nothing 
of the intricacies imposed on design by the ganged and 
interlocked switching of at least four different equalizer 
circuits, The net result of all these complications is 
simply a compromise between quality and duration. 

Since permanent recordings can be made mor€ cheaply 
on Lp. lacquer discs than on tape (given access to a disc 
recorder) the overall cost becomes virtually independent 
of the speed of the tape medium, which is erasable and 
can be regarded as part of the capital equipment. 

Surely what is now wanted is a high-quality twin track 
recorder of fixed speed (say 7}in/sec) but capable of 
taking standard 114-in spools. Although the lid may not 
be closed whilst playing it should at least be possible to 
close it afterwards without having to wind off the tape and 
remove the spools—even the present professional equip- 
ment does not always provide for this. 

It is admitted that a delay of about 2 seconds would be 
needed every 90 minutes when reversing the tape, but 
this would present little difficulty to competent designers 
and still less to the user whose only alternative is a delay 
of eight seconds after every single side. Moreover, the 
best that can now be achieved in really long disc pro- 
grammes is the indefinite repeat of the last side only, 
whereas a self-reversing tape machine would repeat the 
entire pr ¢ ad lib. 

The prime factors of the tape medium would seem to 
be erasability and unlimited continuity, yet far from in- 
creasing spool diameters and tape speeds the manufacturers 
are in many cases reducing them as if portability were the 
prime consideration. I am surprised that the other (and 
comparatively inexpensive) desiderata have not been em- 
bodied in at least some current designs, and can only 
express my willingness to be customer number one when 


they are. 
Grimsby, Lincs. HARRY CRAMPIN. 


Dry Battery Life 


“DIALLIST ” is incorrect in implying (your November 
issue) that all mains/battery broadcast receivers are fitted 
The “Ultra Twin,” 


with combined h.t.-Lt. batteries. 

uses separate batteries and has done so for some 

Ultra Electric, Ltd. 
London, W.3 


ears. 
C. A. QUARRINGTON. 


Oven Man 


I AM in complete agreement with Dr. Hague on the 
question of oy nem wherever possible: I am flattered 
by his great interest. But we are not all librarians and 
linguists, and we must not alarm the more timid readers. 
The spellings Tchebysheff and Chebyshev are both used 
in the literature: there are, I think, one or two more. 
I have used the spelling which is used by Guillemin, van 
der Pol and Darlington, because I think the reader is 
likely to turn to these writers before he turns to Green, 
or hunts through Science Abstracts. (And Science 
Abstracts does not correct the spelling of authors who 
write Tchebycheff). I remember that the B.B.C. attempted 
to make us spell Tchaikovsky as Chaikovski, but gave up 
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in despair. For the advanced 


work, the convenience of 


Green's A, B(utterworth) and C(hebyshev) responses are: 


great, though, as Dr. Hague’s last 
irrelevant. For us, though, Tony 
“Spell it with a Wee, me lord, s 


agraph points out, 
eller had the answer: 
li it with a Wee.” 
HOMAS RODDAM. 


Transistor Circuit 


AS junction transistors of various — are now generally 
available, many of your readers will no doubt be trying 
them in receiver circuits, still an open field of modest 
experiment for those who have the patience and means 
to indulge their curiosity. The price of a good transistor 
is not yet as convenient as its insignificant size; a super- 
heterodyne circuit will be beyond most of us; but a great 
diversity of circuits can be tried with a single transistor 
and germanium diode in different combinations. The 
circuit herewith, on a fair outside aerial, gives good 


loudspeaker performance at all times for our local stations 
(West and Welsh Regionals) and brings in Third Pro- 


b wi 


= 


ier 
a 


gramme and Continentals in adequate volume after dark. 
It is highly selective, especially if the transistor can be 
brought into oscillation, which is not the case with all 
types or with all samples of the same designation. The 
one used here is a Standard Telephones & Cables 
LS/828, which gives 2-3 mA with 12-224 volts on a local 
signal, cut off to 100“A on no signal—a convenient 
feature for standby or relay operation as the miniature 
hearing-aid battery will survive being left on for long 
waiting periods. We have not tested an LS/828 to des- 
truction but the collector-emitter voltage can be as high 
as 24V and, in that condition, with a 45-V battery, over 
100mW can be developed in the output transformer. 
The coils used are basket-wound on a miniature former 
with adjustable ferrite core. 

Those interested in transistor circuitry in general will 
note that the signal drive is on the emitter and the 
rectified signal is derived from the coil in the base. The 
25-K variable resistance is used as a volume control to 
limit oscillation. 

A note of warning. A good transistor will oscillate 

vigorously on the medium waveband and can cause wide- 
spread interference. In the words of P. P. Eckersley, 


Please don’t do it! 
W. GREY WALTER. 


Bristol, 9. KARL WALTER. 


‘© Neon Timers” 


THE letter from J. R. Barnard in the November issue 
of Wireless World describes a simplified version of one 
of the timers in my article in the October number and this 
illustrates a principle of design. Almost any piece of semi- 
automatic equipment can be simplified behind the = 
rovided that extra manual con are added to the 

fn the case of the simplified timer, there is an additional 
operation; it has to be reset manually. In the 
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relay “ B” is, in effect, an automatic reset. This is a small 
point, but in practice it will be found that the elimination 
of this added manual operation is well worth while. 
Actually, the simplified circuit is ideally suited for 
another purpose in the dark-room, namely, the timing of 
the exposure of a contact printer. Switch S2 would 
become a change-over micro-switch actuated by the closing 
of the pad which presses the printing paper to the negative. 
This would switch on the lamp and the pad would be 
kept closed until it was seen through the small observation 
port that the timer had switched it off. Releasing the pad 
would then reset the timer. In this case the values of 
Rl, Cl would have to be modified as the exposure range 
would be from about one-tenth of a second to five seconds. 
For reasonably accurate timing from one exposure to 
another a voltage regulator tube must be considered neces- 
sary and this becomes increasingly important should the 
timer be moved to a district having a different value of 
mains voltage and also if it is to be used in an area where 
there is the possibility of considerable mains variations. 
One point relating to both timers which was not men- 
tioned in the original article is that they are suitable for 


both a.c, and d.c. operation. 
Totland, L.o.W. B. T. GILLING. 


TIN-ZINC PLATING 


IN the course of a year a large quantity of steel parts 
are used in the radio industry, and, while several different 
protective finishes are in current use, none appears to be 
entirely satisfactory. 

A new process, demonstrated recently by the Tin 
Research Institute, employs a tin-zinc alloy and it is 
said to possess all the intrinsic advantages of these two 
metals but has none of their disadvantages. Zinc is a 
good rust preventer, but notoriously difficult to solder 
and prone to corrode, so a thick coating is generally 
required; tin is good in most respects and takes solder 
well but is costly. The new coating solders very easily. 

It is not restricted to use on ferrous metals, although 
this is probably its most profitable field, and it has been 
applied advantageously to brass and other high-copper- 
content alloys. It cannot, however, be deposited direct 
on aluminium or, curiously enough, on zinc-based alloys. 
Its silver-like appearance is extremely pleasing and it 
will take a polish if required. 

Full technical details of the process, together with 
advice on installation and operation of plant, are obtain- 
able from the Tin Research Institute, Fraser Road, 
Greenford, Middlesex. 


Examples of steel parts with the new tin-zinc finish 
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tt usual coverage of 20-20,000 c/s for an audio 
oscillator is now regarded as sufficient for the ex- 
haustive testing of high-fidelity amplifiers and for 
general experimental purposes. Also with the increas- 
ing use of magnetic recording it is desirable that the 
range should be sufficiently high to cover the bias 
and erase frequencies in general use for checking bias 
filters, etc. The low-frequency end can also be use- 
fully extended, for the purpose of testing industrial 
electronic equipment. If possible the unit should be 
small and easily portable. 

The optimum coverage of the instrument to be 
described was set at 6-70,000 c/s, as this would 
adequately fulfil the above requirements. 

The obvious choice was for an oscillator of the 
Wien bridge type, using a relatively low impedance 
bridge network. The variable capacitance method 
would give precise setting accuracy, but against this 
it is prone to hum pick-up, and at low frequencies 
the resistors for the required time constant would 
become far too high. Also the necessary four-gang 
condenser is too large for compact construction. 
Ganged potentiometers were therefore used, with 
fixed capacitors for range switching. At the high 
frequencies, in order to obtain accurate calibration, 
it is mecessary to have the capacity large enough to 
swamp any strays so that on the highest range the 
range condensers are 0.001“F with the lower ranges 
covered by 0.01, 0.1, and 10,F. This gives a 
required value for the ganged variable resistances of 
25k) (with a fixed series limit resistor of 2.2k22) 
which is a very convenient value in that it enables a 
preferred value to be used and also makes it possible 
to obtain smaller sizes of this value in semi-log form. 
Thus it is possible to build a cheaper, smaller unit; 
but of slightly less setting accuracy than one using 
the larger component sizes. 

The use of a low-impedance network means that 
in this case the overall impedance of the network, 
at the lowest setting is only around 3,000ohms. To 
ensure that the amplifier gain remains constant over 
the frequency range it is necessary that the output im- 
pedance of the amplifier be made very small, so that 
the varying shunt effect of the network on the output 


Extended-Range 


By L. F. SINFIELD 


load is reduced. This is achieved by inserting a 
cathode follower. The almost constant gain over the 
entire range means also that only a small degree of 
control is necessary to maintain constant amplitude 
and good waveform, so that the inclusion of the 
thermistor makes the unit extremely good on these 
points. 

The amplifier itself is quite simple and although 
SP6ls were used there is no reason why other high- 
slope pentodes such as EF50s or EF91s should not 
be used. Low-value anode loads are used to extend 
the top response, and there is no decoupling whatso- 
ever. A small 100-pF capacitor shunts the grid of 
the second valve, and this was used to suppress 
parasitics which at first occurred. This only happened 
on an experimental set-up, but as the capacitor does 
not seem to have any detrimental effect it was left in. 

A 6V6 output valve is used for the cathode fol- 
lower, and again this could be changed for other 
high-slope output valves, with any necessary change 
in the self-bias resistor. Although the SP61 type was 
tried in this position it was not possible to obtain 
sufficient voltage swing in a small load. In this 
respect it must be remembered that initially, on 
switching on, it is necessary that the swing should 
exceed the peak of the thermistor curve in order to 
operate it at the correct point of its characteristic. 
Unless the thermistor is taken past this peak it will 
not assume a negative coefficient. 


Alternative Outputs 


As the unit was intended for feeding into compara- 
tively high impedances the output is simply taken 
from a potential divider across the cathode load with 
a step-down transformer for matching into inputs 
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L.F. Sine Wave Oscillator 


A Compact Source for Audio, Sub- and Super-Sonic Testing 


such as those intended for moving coil or ribbon 
microphones. This arrangement is satisfactory for 
general use, but if required for working into loads 
which would appreciably shunt the output, and so 
upset the oscillator, it would be better either to take 
the output via an attenuator and sacrifice output level 
for isolation, or to feed the output via a further 
cathode follower. The reason for using a potentio- 
meter shunted by a resistor is simply that it allows a 
standard potentiometer value, and also the resistor 
carries most of the current. 

With several miniature Mumetal microphone 
transformers that were tried as output transformer 
a lowest frequency of between 15 and 40c/s was 
obtained (depending on the particular primary induct- 
ance) before the waveform distortion became notice- 
able. The high frequencies were maintained up to 
maximum frequency as the low source impedance 
heavily damps the transformer. 

To extend the low-frequency limit at low imped- 
ance it would be necessary to use a transformer of 
larger dimensions with the required high primary 
inductance, or an alternative more complex output 
coupling arrangement. It is doubtful, however, if the 
input transformers into which the unit would feed 
under these conditions would have such an extended 
low-frequency response, so that a miniature type was 
fitted with a 20-c/s lower limit and it was considered 
that this would be satisfactory for general use. If 
then the extended low response was required at any 
time it is always possible to feed out at high im- 
pedance and match with an external transformer of 
better quality. 

The feedback capacitor must obviously be of high 
value to feed back into such a low impedance bridge 
so that an electrolytic type is used. This is a high- 
voltage type, not bias type, so that leakage current 


Fig. |. Circuit diagram with values for an overall ranze of 
6c's to 70 kc/s. The two-gang resistors recommended are 
Reliance TW or PIW, semi-log wi 
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is negligible, as any leakage would upset the correct 
working of the thermistor. The d.c. voltage at the 
6V6 cathode is considerably higher than that of the 
input valve, so that the condenser is always correctly 
polarized. In practice the component chosen was a 
16-24 »F, 275-V d.c. working, with both sections in 
parallel. The container must, of course, be isolated 
from chassis. 

A valve voltmeter is incorporated to monitor the 
output level and is switched so that it can also 
measure external signals in the same range. This 
consisted of a small ex-Government meter scaled 
0-20 V with a full-scale deflection of slightly less than 
2mA. It is not recommended that this current be 
exceeded as the current pulses of the valve at low 
frequencies, below about 12c/s, cause motor-boating 
via the h.t. line if greatly exceeded. This f.s.d. 
current is about the maximum possible and it is 
advisable to use a more sensitive meter. There are 
ex-Government meters of 0-15 V scale 0-500 «A which 
would be ideal. The cathode resistor controls cali- 
bration and so would have to be changed to suit 
other meters. Also the bleeder chain to h.t. would 
have to be increased proportionately to obtain the 
correct zero setting of the meter. The anode of the 
voltmeter valve is returned to the reservoir to obtain 
better isolation from the oscillator h.t. supply as 
smoothing is relatively unimportant at this stage. 
Separate decoupling could be provided, but it intro- 
duces extra components. 


Extra H.T. Smoothing 


Power supply is quite conventional except that the 
h.t. smoothing is rather large in order to cope with 
the by-pass of the very low frequencies. However, 
although the condenser is a 10+100-F this is quite 
standard and is both small and cheap. The mains 
transformer was of 210-0-210V but any type with 
an output of between 200-0-200 and 250-0-250 would 
be suitable. 

The whole unit is housed in a cabinet 13in x 6in 
x 6in, but this is by no means cramped and it would 
be possible to reduce the size considerably, if desired. 

A maximum output of 15 V, r.m.s. is obtained and 
both the amplitude variation and the harmonic distor- 
tion remain negligible over the whole of the frequency 
range. 

To calibrate, selected 1%, 0.01-uF condensers are 
fitted in the appropriate position and the 600-7000 c/s 
range marked on the scale, but actually calibrated 
6-70 c/s (1/100 of the actual frequency). This is 
because 1%, 0.01-u“F condensers are relatively easy 
to obtain and the range 600-7000 c/s probably the 
easiest to calibrate. By actually marking the scale 
6-70 c/s it enables the range control to be cali- 
brated as xl, x10, x 100, and x 1000. The two 
lower ranges and the high range are then matched by 
selecting condensers of slightly low capacity and 
padding with small parallel condensers to make the 
scale accurate on each range; only one check point is 
needed on each range. 
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PAN-CLIMATIC: TESTING 


Reassessment of Requirements for Service Equipment 


By G. W. A. DUMMER,” ™.B.E., 


MLE.E. §S, 


ee in the short period since World War II, 
conditions under which Service airborne electronic 
equipment is operated have changed considerably. 
The increased speeds of modern aircraft have 
resulted in more frictional heat being generated on 
the aircraft skin, which may raise the internal ambient 
temperature considerably. Aircraft flying at heights 
of the order of 40,000 feet cannot use normal air- 
cooling methods to cool the electronic equipment, as 
the density of the air is so low that normal cooling 
fan systems have low efficiency. The development 
of guided weapons has also revealed- new types of 
Service hazards for which testing is necessary. 

During the compilation of testing schedules cover- 
ing all Service equipments, climatic conditions and 
hazards likely to be encountered were the subject of 
considerable study, which was the result of joint effort 
by all the major Service establishments. The find- 
ings are presented in the Joint-Service Test Specifi- 
cation K.114 issued by the Radio Components 
Standardization Committee (Ministry of Supply). 

The summaries contained in Tables I and II give 
information from the K.114 Specification on the 
climatic extremes and environments experienced in 
different parts of the world, and also conditions of 
mechanical shock, vibration and handling. These 
conditions represent Service hazards and the tests 
cover combinations of these conditions depending on 
the intended use of the equipment—shipborne, air- 
borne, ground equipment, etc. 

It is mandatory that all equipment for the services 


Table ! 
SERVICE CONDITIONS 


CLIMATIC EXTREMES 

DESERT Dry heat, intense sunlight, sand, dust, destructive insects. 

{Air +60° C. 

Ground exposed +75° C. 
Relative humidity 5% 

Low night temperature -— 10° C, 

Large daily variation in temperature, average 40° C, 


High day temperature 


TROPICAL Damp heat, high relative humidity, heavy seasonal rainfail,' 
mould growth, destructive insects 

+ 40°C. during day, + 25° C. during night. 
surfaces +70° C. 

Humidity can approach saturation. 


Exposed| 


Low temperature, driving snow, icedust. 
xposed Arctic —70° C. extreme, —40° C. common 
Sub-arctic — 25° C. common. 


Low temperature, low pressure, condensation due to 
rapid changes in temperature | 
30,000ft. 225 mm Hg —60° C. minimum. | 
60,000fe. 55mm Hg —90° C. minimum. 
Allowances: 10° C. for fuselage protection. 

Above 30,000fc. 15° C. for adiabatic heating. 


HIGH 
ALTITUDE 


Sea spray, immersion 

Air cemperature extreme +52° C, —40°C in harbour. 
+ 38° C., — 32°C. at sea. 
Sea temperature extreme + 29° C. 


C. SCHULER,* Assoc..E.E., and J. E. GREEN* 


should be tested by one of the Service research and 
development establishments, and the K.114 series of 
test schedules have been designed to cover nine types 
of conditions which are summarized in Table ITI. 

The value of initial testing before design approval 
is given to a Service equipment has been proved 
beyond doubt. During the past eight or nine years 
in which equipments have been tested to these 
stringent schedules, many faults have been exposed 
which would otherwise have occurred in service. 
“ Pre-testing ” results in improved reliability of equip- 
ments by exposing weaknesses and faults when there 
is still time to make modifications. 

Testing equipment designed and installed at the 
various Service establishments is considerable, and 
ranges from simple dry heat ovens to large strato- 
sphere chambers capable of testing complete equip- 
ments under all airborne conditions (low pressure, 
low temperature, etc.). A stratosphere chamber which 
is being installed at the Radar Research Establish- 
ment will have a working volume of 550 cu ft, and 
will cover the range +80°C to —75°C and altitudes 
up to 70,000ft. At the same establishment a large 
precision vibration testing machine (up to 120c/s) 
is in use, capable of dealing with equipments up to 
500 Ib in weight. The machine is mounted on a 55-ton 
block of concrete, which in turn is freely suspended 
on springs. This is done to preserve the sinusoidal 
vibration waveform. 

Many attempts have been made to correlate the 
artificial test conditions with those experienced in 
various parts of the world, and recently an investiga- 
tion was made into the drop in insulation resistance 
of components of various types exposed at the 
Tropical Testing Establishment in West Africa and 
in the humidity chambers at T.R.E. (now R.R.E.). 
Whilst it was difficult to assess the ratio in time 
between the two sets of conditions, it was obvious 
that the humidity chambers produced worse deteri- 
oration of components than actual conditions. This is 
illustrated by the graph (Fig. 1) showing insulation 


* Radar Research Establishment. Ministry of Supply 
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Fig. |. Comparison of insulation resistance tests of sealed 
potentiometers under tropical and laboratory test conditions. 
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Table i 
SERVICE CONDITIONS 


MECHANICAL SHOCK, VIBRATION AND HANDLING 


TRANSIT HANDLING SHOCKS 
VEHICLE TRANSPORT OVER ROUGH COUNTRY 
IMPACT OF SHELLS ON VEHICLES AND SHIPS 
AIR BLAST AND SHOCK CAUSED BY EXPLOSIONS 
LANDING BY PARACHUTE 
TRANSPORT SHIP USAGE AND TRANSPORT 

| AIRCRAFT USAGE AND TRANSPORT 


HANDLING SHOCKS 
UP TO 4 6” DROP 


SERVICE USER 


| 


SEA 


CARGO SHIP 
Ito 1S efs (+ &*) 
RAIL 


TRANSPORT 


Vibration of 2 to 3 es AIRCRAFT 


(+ '4°) 


Shunting shocks 


Up to 3° 
at lower frequencies 


Vibration of 10 to 150 c/s 4OCK 
(+ 0.010" to 0 001") 


Ex 
VIBRATION 


40g up to 20 msec OF' 400 to 7,000 cfs 


UNPACKAGED EQUIPMENT 


Handling shocks —use or Servicing 
Pushover on to sides 
Orop test —!” free drop 


TED 


lf 


NAVY 


MAJOR WAR VESSELS 
Oto 1S cfs (+ I) 
(Masthead) 


GHT 
0 to 25 c/s ( 0.030") FIGHTERS 


BOMBERS 
Vibration of 10 to 500 c/s 
(+ 0.020" to 0.0005") 
MINOR WAR VESSELS 
Oro 50 ¢/s 
(ai att 
masthead) 


0 to 50 c/s (4 0001 


wer frequencies, 
Operational 
shocks 


Fighters 
& 


EMERGENCY LANDING 


25g for 0.1 sec 


] 


ACTION SHOCKS 
UP TO 200g 


Table it 


DESIGN ACCEPTANCE TESTS FOR SERVICE TELECOMMUNICATION EQUIPMENTS 


Kil4 TEST SCHEDULES 


SHIPBORNE EQUIPMENT® 


GROUND EQUIPMENT 


AIRBORNE EQUIPMENT 


| 


Kil4o 
Protected. For vieln 
permanent buildings 
Pan-climatically and 
resiliently packed for 
storage and transit by 
sea or land 


| 


KII4e KI A/F 


Partially protected for For field and 
use in light buildings, 
structures and vehicies 
Pan-climatically packed 
for storage, but subject 
to mechanical shocks 
during transit by land, 
sea or air 


Exposed 
vehicle use 
Fully exposed 
ditions of stor 
and transit by lar 
or air 


| | 


KII4/A Ki14/8 


Completely exposed but 
not liable to immersion 
€g. mast and super- 
structure mounted 
equipment 


We 
weat 


shielded from the 
her 


Kilajc 
Complerely exposed and 
liable to occasional im- 
mersion 
eg. wpper deck 
Mounted equipment 


KI14/G 


Exposed and 


ditions of storage 
and transit by land, sea 
or ar 


use 


| 


KIl4/H 
Operational ceiling not 


greater than 30,000! 


Kila 


Operational ceiling 


greater than 30,000f 


*includes equipment suitable for transport by alr 
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Fig. 2. 


resistance measurements on a.sealed type of potentio- 
meter at T.R.E., at T.T.£. under laboratory conditions 
(warehouse storage) and at T.T.E. exposed to jungle 
conditions. 

The faults which occur under K.114 tests cover a 
wide range, and in a short article there is only space 
to list some of the common faults which are found 
in electronic equipment submitted to the tests. The 
reliability of equipment could be greatly increased if 
it were designed to avoid :— 

1. Weak supports for component group boards and 
inadequate stiffness in structures, which result in 
resonances within the vibration test range. 

2. Mounting of large condensers and resistors by 
connecting wires without further support. 

3. Inadequate protection of cables and leads passing 
through metal partitions. 

4. Use of small bolts in mounting heavy trans- 
formers, components, block condensers, etc. 

5. Excessive heating of components mounted too 
close to vitreous-enamelled wirewound resistors. 

6. Operation of components at levels in excess of 
the R.C.S. ratings. 

7. Inadequate locking on screws, 
bolts and nuts. 

8. Seizure of rotating mechanical 
devices at low temperature due to 
differential contraction of materials 
or stiffening of lubricants. 

9. Poor finishes of metal parts. 

On unsealed equipments, most cad- 
mium-plated nuts and bolts corrode 
under the damp heat cycling, unless 
very heavily plated, and the greater 
use of stainless steel nuts and bolts 
is encouraged. 

10. Flashover at high altitudes in 
unsealed equipments due to insuffi- 
cient spacing of high-voltage ter- 
minations. 

11. Poor accessibility. Extra time 
and effort are required for servicing, 
and often part dismantling is neces- 
sary to gain access to some com- 
ponents. This aspect of Service 
electronic equipment still leaves 
much to be desired. 

Steps which are being taken to 


Airborne electronic equipment tetally enclosed in a sealed container. 


2) protection of components by 
sealing. 

Sealing may be either by rubber 
gasket or by the recently developed 
plastic resin potting techniques. 
An airborne sealed unit is illustrated 
in Fig. 2, and a typical experimental 
potted sub-unit assembly is shown 
in Fig. 3. It has withstood the 
K.114J airborne test schedule with- 
out developing a fault. 

A marked improvement in com- 
ponents has been achieved by better 
sealing methods, and fully sealed 

7 transformers, chokes, capacitors, 
relays and potentiometers are now 
available. If the equipment itself is 
sealed, it is not always necessary to 
use these fully sealed components, although, in the 
interests of reliability, many Service designers employ 
a combination of both methods. 

It can be seen from this review that the value of 
extensive testing in the early stages has been estab- 
lished, and it should be emphasized that the cost of 
“ pre-testing”” equipments on the ground is far less 
than that of flying them in aircraft or in guided mis- 
siles. Complete surveillance is possible and the 
development of faults can be seen under far less 
arduous conditions than those experienced in the field. 

A great deal of experience is being built up at the 
testing establishments on all aspects of electronic 
equipment and component design, and it is important 
to remember that this accumulated experience is avail- 
able to the designers and manufacturers of new 
Service equipments. Pan-climatic testing has un- 
doubtedly led to marked improvements in the relia- 
bility of Service.electronic equipments, and will con- 
tinue to do so in the future. 


[Crown Copyright Reserved. Reproduced by permission of the 
Controller, H.M. Stationery Office.) 


reduce component faults fall under 
the broad headings of (1) improve- 
ment in the components themselves, 
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Fig. 3. Underside of chassis employing the technique of sealed sub-assemblies. 
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FESTIVAL 
OF 
SOUND 


A Bold Experiment 


Succeeds 


f 


HEN G. A. Briggs announced his intention of 
taking the Royal Festival Hall in London for a lecture- 
demonstration on sound reproduction there was much 
shaking of heads. Could he hope to fill a hall with a 
seating capacity of 3,000? Would the vast size and 
acoustic clarity of the Hall prove too searching a test 
for equipment designed primarily to give an illusion 
of reality in domestic surroundings? 

The first question was unambiguously answered 
when it was announced that all tickets—including 
those for standing room—had been sold within four 
days. Any misgivings on the second were quickly 
dispelled on the night, when, after listening critically 
and perhaps a little anxiously to the opening items, 
we were able to sit back and enjoy ourselves—as Mr. 
Briggs intended that we should. 

For many of the items a single Wharfedale 
“ 3-speaker” system was used; two of these units, in 
parallel, were used for organ and orchestral pieces 
demanding a greater power output. A third unit, rein- 
forced with extra high-frequency units, was reserved 
for demonstrations of effects which were primarily 
dependent on good h.f. response; in a hall of this size 
atmospheric absorption is a significant factor—at least 
for those in the back seats. 

Pilot lamps showed the audience which loud- 
speaker(s) were in operation, and a visual power level 
indicator enabled all to see what was going in at any 
given moment. This instrument, devised by E. M. 
Price, M.Sc., consisted of a row of neon lamps 
arranged to strike in ascending order as the power 
increased from 3 to 60 watts. Viewing this meter 
from a seat in the stalls, one gained the impression 
that levels in excess of 15 watts were extremely rare. 
The whole of one organ piece (Allegro-Voluntary in 
D, by John Stanley) was accomplished within the 
3-watt level. On the other hand, there were occasions, 
usually when one least expected it, when the power 
flicked up to the 60-watt level. To take care of the 
peaks, four of the Acoustical Manufacturing Com- 
pany’s “Quad II” amplifiers were connected in 
parallel. 

Records were played on a Garrard Model 301 tran- 
scription turntable in which the speed control enabled 
exact equality of pitch to be found with the “live” 
performances with which comparisons were made. 
The pickup was a Ferranti ribbon type. 

Tape records were made and reproduced by an 
E.M.I. Type BTR/2 professional machine. 

All seats and standing room were filled long before 
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The trenchant commentary by G. A. Briggs was as much 
enjoyed by the audience of 3,000 as were the demonstrations 
of good sound reproduction and the “‘ live '’ performances by 
well-known musicians. 


8 p.m.; thus, even before the proceedings were opened 
by the genial chairman, J. R. Tobin, B. Mus., we were 
already in debt to Mr. Briggs for showing us the 
strength of the public interest in good sound repro- 
duction. With a disarming pretence of being non- 
technical, and with many bold sallies at the pundits 
Mr. Briggs quickly cut through the undergrowth of 
“hi fi” to get at the roots of good sound reproduction 
where art is more important than science; in parti- 
cular the importance of microphone and studio tech- 
nique to create the exact degree of “atmosphere,” 
“ambience ”—call it what you will—when replayed 
in given surroundings. It followed that his choice of 
orchestral recordings for demonstration in the Fes- 
tival Hall carried a higher ratio of direct to rever- 
berant sound than would be chosen for playback in a 
small room. 

The acoustic level of reproduction relative to that 
of the original has a profound influence on balance 
and quality and must obviously be exact when direct 
comparisons with the original are made. For some 
of the items this yardstick was not available, but in 
all cases one felt that judgment in the choice of level 
was well informed. 

The most courageous of Mr. Briggs’ experiments 
—the immediate comparison of ]'ve performances by 
Stanislav Heller (harpsichord), Ralph Downes (organ) 
and Denis Matthews (pianoforte) with disc and tape 
recordings—-proved to be the highlights of the even- 
ing. The delicacy and precision of the harpsichord 
playing, with every gradation of tone crystal clear 
in the recording made by C. E. Watts, were exactly 
matched in the impeccable playing of Stanislav Heller. 
The background noises in the Hall, which fell to a 
level creditable for an audience of three in a country 
cottage rather than 3,000 in the heart of London, was 
an even more eloquent comment than the applause 
which followed. 

In the Bach organ Toccata in D we were able to 
compare an E.M.I. tape recording, made in the Fes- 
tival Hall by Ralph Downes, with a live repetition 
of the same piece by the same player. In volume and 
quality the original and the reproduction were again 
exactly matched. By listening carefully the slightly 
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A study in concentration at one of the rehearsals. Facing 
the camera are G. A. Briggs (left) and P. J. Walker, who 
was responsible for the operation of the amplifier controls. 


longer reverberation time of the recording was per- 
ceptible—proof that the Festival Hall really has got 
a hangover of sorts, if you go looking for it by succes- 
sive recordings. This effect was absent in the harpsi- 
chord recording, which was made in accordance with 
the principle advocated by Watts of “no ambience” 
for solo instruments other than that of the space in 
which they are reproduced. 
Unfortunately the piano 


available for Denis 


Matthews’ playing of the Beethoven D minor sonata 
was not the one he used for the E.M.I. recording, 
so comparative analysis was given a holiday while we 


sat back and enjoyed two similarly realistic and virile 
examples of the pianist’s art. 

No live orchestra was available for comparison with 
the Decca L.p. recording (LXT2872) of the Beethoven 
6th Symphony by the Concertgebouw orchestra under 
Erich Kleiber; but none was needed, for the inherent 
clarity and definition of all the parts was self-evident. 
The sight of an empty stage was the only incongruity. 
The string tone—wiry in some early l.p.s—was as 
near the real thing as the tone of one violin is to 
another. 

Those whose appetite for the classics is insatiable 


would have liked longer excerpts from many of the 
works, but that would have deprived others in the 
audience of a hearing of some remarkable sound 
effects, the records of which are themselves classics 
in their sphere. There was R. Bradford’s recording 
of breaking glass, the B.B.C. recording of awe- 
inspiring reverberation effects in the Hamilton 
Mausoleum, the incisive tugboat engine-room noises 
captured by Mercury Sound Recordings, Ltd. and 
the W. S. Barrell collection of percussion instruments, 
with and without high frequencies (E.M.I. JGS74). 

Mr. Briggs made some pithy comments on exag- 
gerated claims for frequency response, particularly in 
the bass, and proved his point by having 32-c/s and 
16-c/s notes played on the organ. The 32-c/s pure 
tone sounded useful, but most people would have 
needed a barometer to detect the 16-c/s. A 32-c/s 
reed pipe gave a plausible imitation of a loudspeaker 
with the coil off-centre. 

The last item on the programme was the Vaughan 
Williams Sea Symphony (Decca LXT2907). A sugges- 
tion from Mr. Briggs that Ralph Downes should 
double the organ part was received in shocked silence 
by the musical purists, until Mr. Briggs fired a charac- 
teristic parting shot: “ Well, if he plays as loudly as 
all the rest put together, we shall be only 3 db up— 
and what’s 3 db among friends?” 

On this note ended a most successful evening. The 
sound reproduction community owe a great debt to 
Mr. Briggs for his courage, vision and drive in staging 
this event. He in turn paid tribute to the help 
received from firms collaborating in the assembly of 
the equipment, to P. J. Walker for his sure handling 
of the amplifier controls, and to the recording com- 
panies for putting on disc and tape the high standard 
of quality which he was able to reproduce. 

There was still much shaking of heads as the 
crowds left the Festival Hall, but it was noticeable 
that whereas six months ago the polarization was 
horizontal it had now changed to vertical.—F. L. D. 


Original and reproduction. Denis Matthews 
alternates with the loudspeakers in a performance 
of a Beethoven piano sonata. 
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“ BELLING-LEE” | 


NOTES 


Mobile Research Unit. 


The “ Belling-Lee” mobile re- 
search van is on the move again. 
Not that it has much idle time, it is 
here and there wherever a practical 
answer is required to a reception 
question sent in. Some little time 
ago it was in Edinburgh investigating 
rumours of “ghosts” round Salisbury 
Crags and Samsons Ribs. Then it 
will shortly be making a tour of the 
Midlands, investigating propaga- 
tional phenomena on the experimental 
band III transmissions from Sutton 
Coldfield, i.e. very low power and 
square wave modulation only, i.e. no 
pictures. After that there is a pro- 
gramme of work on F.M. from 
Wrotham. We do believe that 
built-in aerials and those of the most 
elementary types will give a good 
signal at surprisingly long distances. 
We are anxious to study the trans- 
missions to see at what range it will 


| be necessary to change over to out- 
| side aerials, and to those of the 


— 


type or even the more 


| elaborate horizontal Yagi arrays. 


In the cases of band III and F.M., 
which of course is band II, we will 


| pay particular attention to the effect 


of hills and dales, shadows and re- 
flections and to all the finer points 


| of reception we must know before 


we can give the public and the trade 
the quality of practical technical 
assistance to which they are ac- 
customed when referring to 
“ Belling-Lee.” 


Mast Head Pre-Amplifiers. 


A week or 80 ago we were 
challenged as to why we did not 
redesign our mast head amplifier 
to utilise one of the new low-noise- 
factor valves in a high-gain R.F. 
double triode circuit. Others may 


be thinking along the same lines. | 
The answer is very easy, the valve | 
used by us is one of the “ Trust- | 
series, and the only suit- | 


worthy ” 
able valve of the series available. 
We believe these reliable valves to 
be the right kind to use in inacces- 
sible places. We know of many 
“ Belling-Lee” mast bead ampli- 


fiers at the top of masts 75ft. in | 


| height, and we can just visualise 


L 


the situation in the case of an early 
failure. 
Advertisement of 
BELLING & LEE LTD. 
Great Cambridge Rd., Enfield, Middx. 
Written 24th October, 1964. 


AIVETED INTO COLLAR 
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Inter-unit 
connectors 
for 4 to 25 

contacts 


FLOATING PIN 
WITH FLATS TO 
PREVINT ROTATION 


Die-cast 
light 

alloy 
covers for 


| List NO. | PINs | 


SLOTS CLOSED 
AND SOCKET 
HARDENED 


SOCKET FIRMLY 
RIVETED INTO 
MOULDING 


TIN. DIPPED AFTER BEING 
RIVETED INTO COLLAR 


BODY SIZE 


— — 


L.653/P&S 
L.654/P&S 
L.655/P&S 
L.656/P&S 
L.657/P&S 


1.7/16" x 13/32” 
1.31/64" « 37/64" 
14” x 27/32” 

2” x 27/32” 

18" x 13/16" 


Working volts: 500 V. Peak, pin to pin. 


—4 


| 


§ yee popular range owes its 
origin to a very 


Government development contract, 


successful 


and Unitors are now widely used to 
facilitate the uncoupling of sub- 
assemblies for servicing or replace- 
ment. Each coupling consists of a 
block of plugs and one of sockets, 


arrayed so as to be non-reversible. 


Bodies are moisture and tracking-resistant, being 


moulded from a nylon-filled phenolic material. Pins 
are of high grade brass, sockets of differentially 
hardened beryllium copper, and both are hard gold- 


plated for improved shelf life, contact resistance, etc. 


Normal pins carry 3 amps, but each block has two 


patent. 


UNITORS ’ 


larger pins carrying 10 amps each. All pins are fully 
floating, the method of assembly being covered by a 
All plugs and sockets are numbered on both 
sides of the moulded body. 


Unitors conform to R.C.S.321, and have A.I.D., 


are now 


available 


A.R.B. and Joint Service approval. 


BELLING ¢ LEE LTD 


GREAT 


CAMBRIDGE 


RD., EMFIELD, MIDDX ENGLAND 
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PICK-UP DESIGN FOR HIGH FIDELITY 
RECORD REPRODUCTION 


RMS 


RMS MILLIVOLTS 


FREQUENCY w CPS 


Frequency Response Curves of type 18 pick-up for 

78 r.pm. and Mic rogroove Records. 

_ The increasingly high standard of present day recordings 

call for continuing developments in pick-up design. Long 
established principles still hold good, but design require- 
ments are now much more exacting and require the 
application of precision engineering techniques. In the light 
of present knowledge the requirements for a high fidelity 
pick-up are: 

(1) The frequency response should extend smoothly over the 
entire audible recorded range (30 c.p.s. to 15,000 c.p.s.). 

(2) Distortion should be kept below the audibly detectable 
minimum. In this respect intermodulation measure- 
ments are probably the most significant, since they have 
the particular advantage that they are a direct measure- 
ment of the most objectionable form of distortion from 
the final listening point of view. 

Possible causes of distortion in a pick-up which must 

be avoided are: 

(i) Non-linearity arising either mechanically or 
electrically. 

(ii) Undamped mechanical resonances outside the 
audible range, which can produce audible cross- 
modulation effects. 

(iii) Sensitivity to pinch-effect. 

(iv) Distortion of record material due to excessive 
mechanical impedance. 

(3) Record wear must be kept to a negligible minimum. The 
movement of the pick-up must be highly compliant both 
vertically and horizontally and the playing weight must 
not cause distortion of the record material but must be 
sufficient to ensure continuous contact between stylus 


ZERO LEVEL =! VOLT 


OUTPUT in db 


and groove walls at the maximum recordable modula- 

tion level. 

(4) Long stylus life is necessary to avoid damage to 
records by rapidly worn styli and frequent changing of 
styli. 

(5) The design must be stable to ensure maintenance of the 
performance specification both in production and in 
prolonged use 

(6) Sensitivity must be as high as possible consistent with 
the above in order to obtain the high signal/noise ratio 
for the complete reproducing equipment necessary for 
the wide dynamic range of modern recordings. 

The above requirements are incorporated in the design 
of the type 18 pick-up used on “His Master’s Voice” 
Model 3001. For performance consistency and freedom 
from mechanical resonances in the required frequency 
range, a magnetic system was chosen. Exhaustive experi- 
ments on the moving iron types of movement showed that 
provided that the reluctance of the return magnetic path is 
kept high and the signal flux in the armature is kept small 
compared with the saturation flux, then this type of move- 
ment possesses as linear a transfer characteristic as a 
corresponding moving coil design. The moving iron type 
was, therefore, chosen for its higher sensitivity and greater 
simplicity. 

Acantilever stylus mounting with vertical axis of rotation 
has been used, since this effectively decouples the pick-up 
head from the stylus for vertical pinch effect movements 
and permits the use of a higher armature mass for a given 
effective inertia at the stylus point, thus reducing the signal 
flux density. 

The material used for the suspension of the moving 
system in the pick-up was chosen for its stability and high 
mechanical resistance, stiffness ratio in order to ensure 
reliable and effective damping of the mechanical resonances 
outside the required frequency range. 

For the long playing head a highly polished diamond 
stylus held to precise dimensional tolerances has been 
incorporated, since this is the only material which possesses 
sufficiently good wearing properties for extreme high fidelity 
reproduction of microgroove records. A sapphire stylus is 
used on the 78 r.p.m. head, since the larger tip radius used 
for these recordings together with the extremely low com- 
pliance of the pick-up movement result in adequately 
long life. 

The features mentioned above and others combine to 
make the type 18 pick-up a reliable means of obtaining the 
full recorded quality from present day recordings and the 
best possible quality from old recordings. 
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Filters Without Fears 


4—Make Your Mathematics Multi-purpose 


By THOMAS RODDAM 


(0. of the main defects of formal education is 
that everything has to be made up into neat 
packets. This is history, that is geography and 
that rather grubby subject is science: if someone 
invents a steam engine on an island, it isn’t anyon®’s 
business to point out that what has really happened 
is a sharp change in the movement of history. In 
our own special field we begin by making the same 
mistake: we chop up telecommunications into a 
number of special plots, and these we then subdivide 
again. If you look in the textbooks you will see a 
a chapter on low-pass filters, a chapter on high-pass 
filters; a chapter on band-pass filters and a quick 
mention of band-stop filters. This arrangement 
is both unnecessary and unwise. 

The three previous articles have been concerned 
with the algebraic design of low-pass filters. For the 
forgetful, the procedure has been to take a simple 
network made up of series inductance and shunt 
capacitance elements connected between a resistive 
generator and a resistive load, to calculate by means 
of Kirchhoff’s laws, or any other method, the ratio 
of generator voltage to load voltage, and then to do 
some simple algebra. We find that V,,,/V,,,,;=A+JB, 
we convert to | V,,,/V,,,; | *=A? + B? and for the net- 
works we have considered | V;,,/Voy; | =a + bw?+cw'. 
This is the frequency response of the network, 
and we have then considered two special forms that 
this polynomial can take. The result is to give us a 


number of equations which can be solved to provide, 
in the end, the values of inductance and capacitance 
needed for a specified frequency response. The move 
complicated the response (for example a Tchebycheff 
response with ripples instead of a smooth Butterworth 
response) the more complicated the equations. 

We could now start off again, and repeat the whole 
process for high-pass and band-pass filters. This 
method is possible, it is tedious and it is completely 
unr ecessary. 

Let us look at a second-order low-pass filter, shown 
in Fig. l(a). We can draw this in a rather more 
general way by using the form shown in Fig. 1(b), 
in which the series arm is now a box mounted with 
its impedance, Z=jw,L. w/w,, and the shunt arm is a 
box marked with its admittance, Y =jw,C.w/w,. There 
are two points to notice here. The first is the choice 
of impedance for the series arm and admittance 
for the shunt arm: this is to enable us to draw graphs 
of these functions easily. It is a general rule that 
if you can choose your relationships to make your 
graphs straight lines you should. The second point is 
that instead of writing jwL, I have written jw,L.w/w, :. 
this is the usual normalizing process, the process of 
making one graph do the work of many. All the 
responses we have seen in the previous articles have 
been normalized responses. 

Fig. 2(a) shows the impedance and admittance 
functions, jw,L. w/#,andjw,C.w/«, plotted as functions 
of w/w,. If you don’t ask 
what is meant by a negative 
frequency there is no reason 
why the two straight lines 
in the top right-hand quad- 
rant should not be projected 
back through the origin into 
the bottom left-hand quad- 
rant. Similarly we can draw 
Fig. 2(b), the insertion loss 


as w 
Z = jw,l @ 


Above 
filter (a) can be drawn in a more formal 
way by inserting impedance and admit- 
tance *‘ boxes "’ as in (b). 


Fig |. The second-order low-pass + 5 ep 


aa 


characteristic, but this time 
on a linear scale including 
negative frequencies. I’ve 


Right: Fig. 2. The impedance and 
admittance characteristics of (a) lead to 
the insertion loss characteristic (b). Note 
that a linear frequency scale is used here. 
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INSERTION LOSS (db) 


NORMALIZED FREQUENCY ro on 2 


(d) 


Fig. 3. The transformation of 
low-pass to high-pass takes us 
from A, (a), up to the trans- 
formation line and then along 
to A, (b). Then we go across 
to the transformation curve 
(c), and down to (d). The 
transformation is of frequency 
only: the insertion loss just 


(b) 


INSERTION LOSS 


A | SCALE FREQUENCY 


goes straight across. 


Below: Fig. 4. For the high- 
pass case, we need only 
reverse the scales in a 
logarithmic frequency plot. 


. 


INSERTION LOSS 


>y INSERTION LOSS 


“« 


INSERTION LOSS (db) 


2 NORMALIZED Frequency (2 


05a, “Fwy ACTUAL FREQUENCY, LOW-PASS 


2a, “FS, ACTUAL FREQUENCY, HIGH-PASS 


chosen the Butterworth shape because it is easier 
to draw, and since we have 


; ae 
Insertion loss = 10 log 1+ (=) | 
L Wy 


the insertion loss at any negative frequency —w is 
exactly the same as at the corresponding positive 
frequency , and the response is symmetrical about 
the insertion loss axis. Similarly symmetrical 
Tchebycheff responses were given in Fig. 2 on p. 446, 
September, 1954 issue. 

We got from the circuits of Fig. 1(b) to the insertion 
loss characteristics of Fig. 2(b) by a series of mathe- 
matical manceuvres. There is a very difficult mathemat- 
ical step, so difficult that most of us take it on trust 
and never really question it. This is the abstract 
truth of a mathematical equation. We start off quite 
happily with the idea that 2 apples + 3 apples = 
5apples. This is followed up by a series of confidence 
tricks which convince us that 2+3=5, always, and 
then that 2x3=6, and (x+1)(x—1)=x*—1.., It’s 
a good job we started off with apples, because with 
rabbits we should find that 1 + 1 =1-+-«** was a reason- 
able approximation. The only trouble is that very 
often the apples still lurk in our minds, the equations 
are held too firmly to physical reality, and then we 
give ourselves a lot of unnecessary trouble. Let us 
write in our discussions above N= w/w,. Then we know 
that if we have a series impedance jAQ and a shunt 
admittance /BQ, provided that A and B are properly 
related to the circuit resistances the insertion loss 
will be small for —1<Q<1 and large for |Q|>1. 

Note that 2 does not have to be any particular 
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r NORMALIZED FREQUENCY 


—W OF Wo 
FREQUENCY 


kind of thing: since it had, at its first appearance, the 
dimensions (frequency/frequency) there is no dimen- 
sional limitation. So long as Z and Y are proportional 
to 2 we get the filter type insertion loss characteristic. 
As a special case, we can take 2=w/w,. Then, 
as we know, we get a low-pass filter. Suppose, 
however, we take Q=—w,/w. If we look at some 
special values of 2, Q=0, +1 and + ©© we'see that 
2 oo —1 0 +] + 
w= O w, +o — We 0 
The stop band of the insertion loss characteristic, 
which we can take as roughly the region || >1 
(the transistion region can be forgotten for the moment) 
now becomes the region —w,< w< « 


The pass band, in the positive frequency region, 
begins at w, and extends up to infinity: the filter is 
a high-pass filter. The elements of this filter are: 
series arm, Z=—jw,L.w,/w, and shunt arm, Y= 
; 2 2 
Thus we have Z= a> = — 

w 
w,*C 
jw 
capacitance, 1/,*L, and the shunt arm is an inductance 
1/w,*C, where L and C are the values we calculated 
from our basic low-pass theory. If the low-pass 
filter has a Tchebycheff type of insertion loss charac- 
teristic, so has the high-pass filter: if the low-pass 
filter has a Butterworth type of insertion loss charac- 
teristic, so will high-pass filter. 

Notice how useful that negative frequency region 
has become. We must use Q2=—w,/w to get the 
signs right in Z and Y, and it is the negative frequency 
region of the low-pass characteristic which is trans- 
formed into the positive region of the high-pass. 

For those readers who like a geometrical picture, 
Fig. 3 has been constructed. The bottom left-hand 
diagram (a) is a simplified filter characteristic, showing 
insertion loss as a function of the normalized frequency 
Q. First of all we do a scale transformation, to give 
us the response shown in(b). The scale transformation 


—jw,C. @,/ @, 
jw 


j w,*C 


and Y = . The series arm is therefore a 


w 
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is just a way of altering the size of the diagram, and 
twisting it through a right angle. From each point 
on the characteristic in (a) we move vertically until 
we hit the transformation line, giving us our position 
on the “scale frequency” axis. Then we mark off 
the same imsertion loss as we have in (a), to get a 
diagram of insertion loss against scale frequency. 
If we make the slope of the transformation line 45° 
the scale frequency will be the same as the normalized 
frequency: any other slope opens out or closes up the 
frequency scale. Now we move across from points 
in the characteristics in (b) to the main transformation 
curve (c). This, which is the form used for the 
low-pass to high-pass transformation, must be of the 
kind Q=k/w, where k includes w, and the slope of 
the transformation line. You need not worry about 
that k, because it is really put in just to enable us to 
write the actual frequency in our final characteristic. 
We go across from (b) to (c), and then down to (d). 
To make it easier to draw, I have not traced out the 
path of a single point, but you can, if you wish, follow 
the section A,B, to A,B, and then on to A;B,. The 
corner of this section, which is at QN=—1 in (a), 
is at w=w, in (d) (that’s what we use the & for). 

I have drawn this transformation process for a 
rather simple and unreal filter characteristic. Obvious- 
ly it can be done for any complicated real characteristic, 
and point by point you can build up the high-pass 
filter obtained by changing all the inductances to 
capacitances of size 1/w,*L and all the capacitances 
to inductances of size 1/w,*C. To do this, of course, 
you must use a linear scale for Q., 

You may think this is a long way round for the high- 
pass filter. Itis. As you can see from Fig. 4, if we 
have our response plotted on a logarithmic scale we 
need only number it from right to left instead of left 
to right to obtain the corresponding high-pass response. 
Why, then, all this complication of Fig. 3 ? 

The answer is, of course, that this is a general 
process of very much wider application. Instead of 
taking Q=—w,/w, let us now take N = =(= a) 

@ Om w 

This function is plotted in Fig. 5(c), and the trans- 
formation construction is carried again. 
To save effort, the transformation line in Fig. 5(b) 
is at 45°, so that Fig. 5(b) 
is the same as Fig. 5(a), 
but sideways. The trans- 
formation curve of Fig. 5(c) 
has two branches, both of 
which must be used. The 
result is the response shown 
in Fig. 5(d), a band-pass 
characteristic. Notice here 
that the single pass-band 
of the low-pass filter from 

@, tO +a, has been 
transformed into two pass- 
bands, one centred on w,, 
and one centred on —a,,. 
Normally, of course, we 
only worry about one 
of these, the one centred 


Fig. 5. With the curve 
shown in (c), the low-pass 
filter transforms into a band- 
pass filter. 
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on +o,, but the existence of the other is of some 
theoretical importance. It accounts for certain oddi- 
ties of behaviour, such as the lack of symmetry of 
the band-pass characteristic. 

Geometrical exercises are all very well, but what 


use are they ? Here we have written 2 = — ==.) 
Wo Om w 

The series arm of the filter, then, is an impedance 
o 2 = 

Z mjenl.O = jul.‘ =( be —“s) = ju eS 
Om w w/ dm, 

This impedance can be recognised as the impedance 

of an inductance L, and a capacitance C, in series, 

with w@»,*L,C,=1. The change from L, C, to L,, 

C, is made, so that we shall not get confused with 

the capacitance in the shunt arm. 


In the same way, the admittance of the shunt arm, 
Y=jw,C.Q is the admittance of a capacitance C, 
tuned to w,, by a parallel inductance L,. 


We have made the transformation = "™ ( . a *") 
Ww, Om @w 
and we want to know more about this. We have 
Om co — e® — o® —eqq® (c+ gq { « — yy) 
Wy . Op, pong WWo a WW 
The band edges, as we can see from Fig. 5, correspond 
to Q=+1. What does this mean in terms w? 
Suppose we have a narrow-band filter, first of all. 
Then wew,, in the band, and we can write (w+ ,,) 
ev2w. This makes 


0. oe — 


For 2=-+-1 this means that w=w,, +w,/2° The 
band-width of the band-pass filter is w,, the band- 
width (in the positive frequency direction) of the 
low-pass filter from which we started. The reason 
why we get this halving is that there is a second 


Q=(%- FS) 


pass-band in the negative frequency region: the 
total pass-band width is the same for the low-pass and 
band-pass filters if we watch all the pass-bands. 

It may not be immediately obvious what has hap- 
pened. Suppose we want to design a band-pass filter 
of band-width B, centred on some frequency F. 
First we design the low-pass filter which has a cut-off 
at a frequency B, then we tune all the inductances 
with series capacitances to the centre frequency F, 
and all the capacitances with parallel inductances 
to the same centre frequency F. Provided that B/F 
is small, the filter will have the wanted response, 
and according to our choice of shape for the low-pass 
circuit, so the band-pass filter will be Tchebycheff 
or Butterworth or what you will. 

When B/F is not small, we must determine »,, 
the design characteristic for the low-pass filter, more 
carefully. We know that 2=--1 represent the values 
of the transformation function at w=+w, in the 
low-pass circuit. Let us call the upper characteristic 
frequency of the band-pass filter w,,, and the lower 
characteristic w,,. We can then write 

Woo” Wy" 
cam 


and 


This leads us to 


@ 61 ® oo 


Thus w,, is the geometric band centre. 

Now we can work the geometrical construction 
backwards, because we know what »w,, is to be. 
Alternatively, we know that from the equation 2=1, 


W p46 
We2 rci%cs 


0 
a 
-e2 


Much to our surprise, this complicated transforma- 
tion leaves the band-width completely unaltered. 
Thus for any ratio of band-width to centre frequency, 
the primary elements—by which I mean those we 
calculate from the low-pass theory—depend only on 
the band-width. 

Let us look at a slightly synthetic but fairly typical 
example of the problems we can solve by this method. 
We want a transformer to connect a valve to a feeder 
and to give a response which is 3 db down at 2 Mc/s 
and at 8 Mc/s. The valve output capacitance is 
10pF and the feeder impedance is 100 ohms. 

27.2.10° 
27.8.10° 
w 27.4.10° 


We start off with the low-pass filter of Fig. 6, and 
we assume that we want a Butterworth response with 
the 3 db point at w,=—27.6.10°. If we turn back 
to the first article and take k’=1 on page 369, we find 
that 

C(,) = /2/,R, so that R, = V/2/a,C 

This gives us R,=4/2/27.6.10°.10.10-'* putting 
in the values for C, and », already chosen. Thus 
R,=4,100 ohms, 


Then 
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Fig. 6. In designing an output transformer we begin with 
this low-pass circuit. 


i. Cc 


' 
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oi, 
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(b) 


Fig. 7. The conversion to band-pass leaves C, and L, 
unaltered from Fig. 6 (a), but we introduce the transformer 
as shown in (b). 


L, we could calculate from the equation w,*LC =1. 
We shall not do this, though, because we can avoid 
one step by adopting a different order. We convert 
Fig. 6 to a band-pass filter by adding L, and C,, 
producing two tuned circuits, both tuned to 4 Mc/s. 
We want to work into an impedance of 100 ohms, 
sO now we convert to the circuit shown in Fig. 7(b), 
in which L, is the primary of a transformer, the ratio 
of which must clearly be (4,100/100)4:1 or 6.4: 1. 
We put L, on the secondary side, and from the first 
article we know that 


L,’ =R2/ 1/2, =100/ /2.27.6.10° 


C,’, is the capacitance which tunes 1.87 »H te 
4 Mc/s. The output transformer, then, has a primary 
inductance which resonates at 4 Mc/s with l0pF, 
a ratio of 6.4: 1 and a leakage inductance of 1.87H. 
The remaining numbers are easily calculated. With 
such a transformer we present a load of 4,100 ohms 
to the valve at band centre. 

If we want to know any other characteristics of 
the circuit, we can work them out for the low-frequency 
case, plot the result as a function of {2 and 
then transform by the geometric method of Fig. 5. 
For example, the impedance presented to the valve 
at any frequency is obtained by calculating, for the 
low-pass case, 


1.874H. 


1 
1+j72/2 
0?+704/2 


1—w*LC+jwCR, “a 
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Then we can plot the impedance as a function of Q, 
and transform the resulting curves by the method 
of Fig. 5. 

We really need no more transformations, for our 
simple analysis, because if we first convert from 
low-pass to high-pass, and then carry out the trans- 
formation which gave us the band-pass filter, we 
shall obtain a band-stop filter. Only rarely do we 
want a band-stop filter, however, and I do not think 
we should trouble too much about it. 

Having come to this point, let us look back and 
see what we have managed to do. We have seen that 
filters can be designed without any special concepts, 
such as image attenuation constants or characteristic 
impedance: we have seen how exact responses can 
be selected and the choice which is presented to us. 
All this, using ordinary simple algebra, we work out 
in terms of low-pass filters. Now we have shown 
that the whole of the low-pass analysis can be used, 
lock, stock and barrel, to solve our high-pass and 
band-pass problems. By two successive operations, 
the band-stop filter can be handled without introducing 
a new transformation. Similarly, if the band-pass 
filter is re-passed through the transformation of 
Fig. 5, we shall have designed a filter with two pass- 
bands. It is, of course, the ordinary band-pass case 
which is of the greatest importance, and it is here 
that the method is of special value, because a direct 
approach involves such very cumbersome algebraic 
expressions. 

An interesting example of the power of this method 
of attacking the band-pass filter will serve as a tail- 
piece. When we make the system of Fig. 7(b), 
what happens if the two circuits are not tuned to the 
same frequency? If we transform the impedance 
and admittance of Fig. 2(a) to the band-pass form, 
we see that they should both look like the curve of 
Fig. 8(a). Suppose, however, that one is tuned slightly 
above f,,, and the other slightly below. The result 
is shown in Fig. 8(b) as an approximation; when 
we transform this back to the low-pass case, we have 
Z 
j 


the two circuits are detuned by equal amounts above 
and below the correct value (this may imply a new 
definition of w,,). 

The insertion loss coefficient can be obtained by 
writing j(w+8w)L in place of jwL and j(w—8w)C 
in place of jwC in the equations previously derived. 
We had 

7% 


N=1+j(CR,+4 = ) —w#*LC, 


for the special case of R,=o, k’=1 and R,=o 
so that N=1+jwCR,— w*LC 
Now we put in the modified forms, to get 
N’ =1+-j(w— 6w)CR,—(w+ 8w)(w— dw)LC. 
1 — w*LC+j(w—8w)CR, if (8w)* can be neglected. 
N’|?=1+ w*(C*R,*—2LC)+ w*L*C* — 2wdwCR, 
For a Butterworth response we put (C*R,?—2LC) 
0 and this now gives us 
N’|?=1+ w*L*C*?—2wdwCR, 
Now CR,=1/2/,, so that 


N’ sd =] T wL*C?—24/28w,.— 
@, 
=(1+ 2) —24/280.0 : 


The term (1+ *) is just the usual Butterworth 
response, while —2+/2.5w.Q is the perturbation due 


and 


@ 8w)L 


7 
7 mo— ba, assuming that 


a 
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to the mistuning. As you can see, with the approxi- 
mations and assumptions we have made, the perturba- 
tion is proportional to 9. 

The whole response has thus acquired a tilt, some- 
thing on the lines of Fig. 9, and across the full band 
our approximations have led us to a uniform slope 
to be added to the Butterworth curve. When we 
transform to the band-pass case, the whole positive 
and negative low-pass response is used, and now it is 
important to remember this, because it is no longer 
symmetrical. 

How large is the effect? Let us now look back 
at the example we discussed earlier of a band-pass 
output transformer where we could expect the valve 
capacitance, nominally 10pF, to have a tolerance 
of -+IpF. Suppose that it is actually 10pF—IpF. 
The series tuned circuit is unaffected, so that if we 
want to use our simple approximation above we must 
first shift our reference frequency up a little, so that 
the two circuits are equally detuned on either side 
of the reference frequency. The capacitance error 
at the valve anode will then be halved, to 0.5pF. 
From this, the value of §w in the normalized low-pass 
case will be about 1/40, so that at the band edges, 
where 2=-}-1, the response will be 

10 log 2 t 24 2/40db 
=10 log 2+-0.07db 
=3.15db and 2.85db. 

There is nothing to prevent our carrying out the 
same calculation for a third-order Tchebycheff 
filter: nothing, that is, except laziness. All the 
processes we have considered in this article are 
applicable over a very much wider field than that 
I have tried to cover. There is still a trace of the 
original apple in our analysis. But this set of articles, 
now at an end, has been intended only to describe 
the methods which you can use to understand filters, 


(4) 


FREQUENCY 


as 
J 
FREQUENCY 
Fig. 8. (a) For a band-pass filter, both circuits should tune 


to f,,. Errors in alignment may cause one to be slightly 
low, and one slightly high (b). 


INSERTION LOSS 


02 


(wm) 


Fig. 9. The effect of mistuning is to put a linear tilt on 
the curve, as well as shifting it sideways. 
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COLOUR 
COMPLICATIONS 


Additional Circuitry Required for 


Television Receivers 


Tue diagram below gives some idea of the type of re- 
ceiver circuitry we would have to cope with if colour 
television came to Britain—that is, colour television 
based on the N.T.S.C. compatible system. It shows not 
a complete receiver, but simply the additional circuits 
required to enable colour information to be received and 
displayed. ‘The receiver in question is actually the first 
commercial colour set to be produced by R.C.A.—the 
model CT-100. It uses 37 valves, two metal rectifiers 
and three crystal diodes. Just over half of these are in 
the standard parts of the circuit, which are much the 
same as an ordinary black-and-white receiver. The front 
end consists of a u.h.f.-v.h.f. turret tuner, while the pic- 
tures are displayed on a tri-colour cr. tube (type 
1SGP22)* with a diagonal of about 12} inches. 
Separation of colour information from the complete 
video signal is done by a pentode band-pass amplifier 
with a pass band of 2.4-5 Mc/s. In the absence of colour 
information (a normal black-and-white transmission) this 
amplifier is cut off automatically by a triode gating circuit 
operated from the colour sync signal. The separated 
colour signal is passed to two synchronous detector stages 
(heptodes), and these demodulate the two colour-difference 
signals (which, at the transmitting end, are modulated on 
to two components of a sub-carrier displaced 90° 
in phase). 
¢ synchronous detection is achieved by heterodyning 
the incoming colour signal with two com- 
ments, displaced 90° in phase, of a local oscil- 
ation having the same frequency as the colour Tamers 
sub-carrier (3.58 Mc/s). This is produced by a { 
quartz crystal oscillator (followed by pentode 
lifier) which is automatically kept at the 
right ey and phase by a control system 
ed from the incoming colour sync signal. 
The control system has a double-triode phase 
detector which compares the phases of the in- 
coming sync signal and the local oscillation and 
produces an error signal proportional to their 
difference. This error signal controls a reactance 


valve which in turn varies the frequency of the 


* Wireless World, May, 1954, p. 242. 


(Courtesy RCA Review) 


local oscillator until the error is reduced to zero. A triode 
gating circuit is used to select the colour sync signal 
from the rest of the video waveform. 

Returning to the two demodulated colour-difference 
signals, each of these is now passed to a triode phase-~- 
splitter and this produces positive and negative outputs 
suitable for the adding circuits, which come next. The 
adding circuits consist of three resistance networks, each 
followed by a triode. Here, suitable proportions of the 
colour-difference signals and the brightness signal (from 
the black-and-white section) are combined to produce three 
outputs corresponding to the red, blue and green com- 
ponents of the original picture. These are amplified by 
three output triodes, then d.c. restored by three diodes and 
finally applied to the three grids of the tri-colour tube. 

There is also a double-triode circuit directly associated 
with the tri-colour tube itself. This modulates the d.c. 
potentials on the focus and convergence electrodes so 
that the electron beams are always kept properly con- 
verged and focused on the perforated mask wherever they 
are moved across it by the scanning system. Without 
this the beams would not pass through all the holes in 
the mask correctly and fall on the appropriate coloured 
phosphor dots on the screen. 


Coleur Television Valves 


THREE new valves, specially designed for colour tele- 
vision, are used in the colour channel of the CT-100. 

6AN8, a miniature pentode plus triode. The pentode 
section is used as a video amplifier or as a reactance valve 
while the triode performs variously as a phase detector, 
gating valve, onellanar and phase splitter. 

6BY6, a miniature heptode. This is used as a synchro- 
nous detector, and the local oscillation from a separate 
source is applied to g, (the second control grid). 

6BC7, a miniature triple diode. This provides the 
three dic. restorers used on the red, blue and green colour- 
component signals immediately before they are applied 
to the tri-colour c.r. tube. 
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Here is something really NEW// 
EMITAPE 88 


= 


MEW ANTI-STATIC TAPE, P.V.C. BASE 


Popular size spools to 
WEW HIGH SENSITIVITY STANDARD i oh torneo 


WEW TENSILE STRENGTH 7” 1200 ft. . Price 35/- 
5” 600 ft... Price 21/- 
WEW PLASTIC SPOOL Metallic Contact Strip on 5” spool to 
\ 
\ MEW ATTRACTIVE BOX 


operate on Recorders having auto stop. 
\ SUITABLE FOR SINGLE AND TWIN TRACK RECORDERS 


USE THE MAGNETIC RECORDING TAPE USED BY THE EXP. ER TS 


oe aml 


DETAILS FROM YOUR LOCAL DEALER OR:— « 
E.M.1. SALES & SERVICE LTD RECORDING EQUIPMENT DIVISION 
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| Pyne Spot Tl Tel ecine re Euipment | 


The equipment provides a tele- 
vision picture of exceptionally high 
quality from 16 mm. films and 
2X 2 in. miniature film slides. A 
‘fast pull down’ type of film pro- 
jector is used and a similar mech- 
anism serves for television systems 
having field repetition rates of either 
§0 or 60 fields per second. Thus 
any type of fixed or moving prism 
system is obviated. 


The 16 mm. Projector, Turret Slide 
Scanner, Optical Change-over As- 
sembly, Flying Spot Scanning Unit 
and the PEC Amplifier are mounted 
on top of the steel cabinet which 
houses the auxiliary units and 
power units. 


The equipment can be fully 
controlled locally and remote 
controlled for stopping and starting 
of the film projector, change-over 
from film to slides and selection of 
any one of eight slides. 


Editions of the BD 678 | 
are available for 405, 
525, or 625 line systems | 


= 


MARCONI 


Complete Broadcasting and Television Systems 


Marconi Equipment has been installed in every one of the B.B.C. Television transmitter 
stations and in the U.S.A., South America, Canada, Italy and Thailand 


MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED ° CHELMSFORD 


Feedback I.F. Amplifiers for 


Television 


By H. S. JEWITT,* B.se. Eng.) 


Experimental Design Offering Simplicity of Alignment 


ee February this journal published an articlet 
giving details of a feedback technique for obtaining 
wide bandwidths in i.f. amplifiers. No specific appli- 
cation was discussed, but, in view of the simplification 
claimed to result from the use of this technique, the 
possibility of its application to television receivers has 
now been investigated. The present article is con- 
cerned with current television receivers of about 
3 Mc/s bandwidth, but, as was clear from the previous 
article, the technique is likely to be of even greater 
value if wide-band colour television comes into use 
some time in the future (see page 625). 

The television receiver presents a special problem 
for study, with requirements not met in other design 
fields. The first of these is the need for adequate 
sound rejection, which demands a trough in the 
response curve at sound frequency giving about 30- 
40 db of attenuation. This rejection may be pro- 
vided by sound traps, or by designing the vision am- 
plifier so that the response curve falls so sharply on 
the sound side that, although the highest vision fre- 
quency is passed satisfactorily, the sound carrier 0.5 
Mc/s from this frequency is attenuated by the 
required 30-40 db. 

The second special requirement has been intro- 
duced by the opening of new transmitters to give 
national coverage. This has filled the allocated tele- 
vision band of frequencies (in Band I) and created a 
number of areas where two or more transmitters can 
be received, possibly on adjacent channels within the 
band. It has become necessary to ensure that recei- 
vers will reject signals from the channels on either 
side of the one to which the receiver is tuned: thus, 
on the sound side the attenuation must be maintained, 
and on the vision side the response curve must fall 
away sufficiently sharply to give adjacent-channel 
rejection. The same methods as were noted for sound 
rejection apply in this case. 

In commercial receivers both methods have been 
used. Traps tend to be simpler to fit and adjust 
but involve a loss of receiver performance, which 
may necessitate fitting an extra stage of amplification; 
the steep-sided selectivity curve can be obtained by 
using complicated coupling networks, which tend to 
be difficult to design and align. Amateur-built re- 
ceivers have used traps almost exclusively since they are 
simple and the cost of an extra amplifying stage is 
of little importance to the amateur. 

Current methods of obtaining the wide bandwidth 
necessary for the vision channel are the use of trans- 
formers, or frequency staggering, or a combination 
of both. The complications inherent in these methods 
were indicated in the previous article and they can 


* Decca Radar 
t “Wide-band LF. Amplifiers” by H. S. Jewitt, Wireless World, 
February, 1954. 
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be summarized here as: (a) transformers are not easy 
to design or manufacture but are relatively non- 
critical once correctly made; (b) frequency staggering 
uses simpler circuits but requires a complicated align- 
ment procedure and is very dependent on capacitance 
and damping resistor values. The advantages to be 
expected from the use of feedback are: (1) the use of 
simple, single-tuned circuits; (2) a simple adjustment 
procedure; (3) insensitivity to small capacitance and 
resistance value changes. 

The foregoing remarks consider the use of feedback 
to broaden an isochronous amplifier (i.e., tuned to a 
single frequency): feedback can also be used with 
transformers or staggering, and improves both at 


Ri R2 
vi V2 Vs 
li & L2 
(7,) (7) 


Fig. |. Two stages of a conventional staggered i.f. ampli- 
fier. The first circuit is tuned to f, and the second to f,. 


Fig. 2. Feedback amplifier with both circuits tuned to the 
same frequency (f). 


609 


a sacrifice of simplicity. From one aspect, however, 
feedback presents a difficulty not met with in either 
of the other schemes—that of certain inevitable circuit 
capacitances. Consider Fig. 1, which is the circuit 
of two stages of a staggered amplifier. If R, and R, 
possess capacitance—as, being practical resistors, they 
do—it can be absorbed in the tuning capacitance and 
the coil made slightly smaller to maintain the tuning. 
Similarly, the effect of anode-grid capacitance may be 
allowed for. If, now, Fig. 2, the circuit of a feed- 
back amplifier, be examined, a different state of affairs 
is seen to exist. Capacitances across the resistors R,, 
R, and R, cannot now be absorbed in the tuning capa- 
citance, and they will, in fact, affect the feedback both 
in magnitude and in phase. Again, the anode-grid 
capacitance of V2 has the effect of tilting the response 
curve, and, if it is sufficiently large, may produce 
a tilt which cannot be corrected. Both of these effects 
will become worse as the bandwidth decreases (and 
consequently the gain per stage increases): as R, and 
R, increase the effect of their self-capacitance will 
become more obvious, and the same holds for the 
effect of the anode-grid capacitance of V2. 

It is apt here to consider one point of view on tele- 
vision receiver bandwidth—that of the radar receiver 
designer who considers television receivers as being 
of narrow bandwidth. This may be rather startling 
unless it is appreciated that the radar designer is 
usually concerned with “ wide ” bandwidths of 20 Mc/s 
or more and that, to him, a bandwidth of less than 
5 Mc/s is narrow. Consequently, a circuit configura- 
tion that is ideal for radar wide bandwidths may 


1 FEEDBACK 
PAIR 


present difficulties at television “wide” bandwidths. 
This is so in the case under discussion. The values 
of R, and R, (Fig. 2) needed for 3 Mc/s bandwidth 
are so high as to lead to difficulties with their stray 
capacitances. Similarly, the resultant gain per stage 
of approximately 26 db is higher than any normally 
used in radar practice with feedback amplifiers, and 
leads to tilt trouble with the anode-grid capacitance. 


Circuit Configuration 


With the foregoing difficulties in mind, an experi- 
mental design of a vision if. amplifier was attempted. 
One primary parameter to be chosen was the if. 
itself: this is preferably low to reduce the troubles 
associated with stray capacitance effects. An arbi- 
trary choice of 16 Mc/s for the vision carrier and 
19.5 Mc/s for the sound carrier was made. The 
circuit configuration was considered, and, bearing in 
mind the experimental nature of the work and the 
requirement for simplicity, it was decided to use two 
flat feedback pairs. This choice was also conditioned 
by the stray capacitance problem, for other feedback 
circuits generally use higher resistor values. A quick 
computation of the gain to be expected from two pairs 
yielded a result of approximately 100 db, assuming 
the Mullard EF91 valve to be used. If the first of 
the four valves be made the mixer and detection losses 
are taken into account, an overall gain figure from 
mixer grid to detector output of 75 to 80 db is to be 
expected, and this appears to be a reasonable value. 
The flat pairs were initially designed using the data 


2°? FEEDBACK 
PAIR 


oon 


0-01 pak 
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Fig. 3. Complete circuit diagram of i.f. section of a receiver, with diode detectors. 
formers, dust-core tuned and screened. No other screening is used. 


Coils L, to Lx are wound on Aladdin 


L,, bo, Lg, and Ly : 27 turns of 30 s.w.g. close-wound. L,, 


Lg, Ly, and Lg : 20 turns of 30 s.w.g. close wound. Ly : about i 5uH (type of coil not important). 
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given in the previous article and the resulting if. 
amplifier was constructed. 

As had been anticipated, stray capacitances modified 
the response curve considerably and some modifica- 
tion of resistor values had to be made. This is nor- 
mally regarded as most unusual at wider bandwidths, 
but was not unexpected in this case. Due again to 
the capacitance problem, a very large value of tilt- 
compensating capacitance was necessary to overcome 
the falling-off on the high frequency side of resonance. 
Traps were fitted to the completed vision amplifier 
for sound rejection and these produced some modifi- 
cation of the response curve. It had been hoped 
that much of this change could be corrected, using 
the tilt compensator, but as this had already been 
raised to its limit value, it was not possible. The 
aligning frequency was therefore raised from 17.5 to 
18 Mc/s. Finally, a sound amplifier was added, taking 
its input from the first sound trap. 

Fig. 3 is the circuit diagram of the complete if. sec- 
tion for a receiver. V1 would be the mixer, possibly 
preceded by an r.f. stage (certainly for Band III use), 
and the only requirement on this valve is that its out- 
put capacitance should be very close to that of the 
EF91s used throughout the amplifier. V1 and V2 form 
the first pair, and V3 and V4 the second. Contrast con- 
trol may be applied to the mixer and to V3, but V2 
and V4 cannot be so controlled since variation of the 
gain of these stages affects the feedback factor and 
hence the bandwidth. The sound if. amplifier com- 
prises V5 and V6 in a conventional narrow-band 
circuit. The two detectors Dl and D2 may be either 
thermionic diodes as shown or germanium crystal 
diodes (the Mullard OA73 for example). 

The alignment procedure for this amplifier consists 
in short-circuiting R,, and adjusting L, and L, to 
resonate at 18 Mc/s. This short-circuit is then re- 
moved, R, is short-circuited and L, and L, are made 
resonate at the same frequency. With the signal 
generator set at 19.5 Mc/s, L, and L, are adjusted 
for minimum signal at the vision detector and L, and 
L, for maximum signal at the sound detector. 

The response curve obtained in this fashion is 
shown in Fig. 4. This is not ideal for television recep- 
tion but indicates that a usable response curve can 
be obtained with such a simple amplifier. It should 
be noted that the response is not —6 db at 16 Mc/s, 
the vision carrier frequency, but approximately 

4.5 db: this allows for the effect of the mixer and 
r.f.-stage tuned circuits. The dotted curve on Fig. 4 
shows the result of changing all four valves in the 
vision amplifier, without any re-alignment, and indi- 
cates the lack of sensitivity of the circuit to valve 
changes. The replacement valves were chosen at 
random from batches other than those of the original 
four. 


Performance Figures 


The amplifier measurements made (apart from the 
vision response curve) give the following results:— 


92 db 
97 db 
210 ke/s 
—35 db 


Vision gain, V1 grid to D1 output 
Sound gain, V1 grid to D2 output 
Sound channel bandwith to —3 db points 
Sound rejection on vision channel 

Vision rejection on sound channel —57 db 
Adjacent sound channel rejection on vision —35 db 
The principal effect of the valve change was to reduce 
the sound rejection to —28 db. 
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Fig. 4. ay curve obtained from the vision circuit 
in Fig. 3. The dotted curve shows the effect of changing 
the valves. 


This experimental circuit indicates the possibilities 
for television of the negative feedback i.f. amplifier. 
It cannot be expected to show to best advantage at 
the rather narrow 3 Mc/s bandwidth of the present 
British television system, but, even at this bandwidth, 
may well be used where simplicity of construction 
(the absence of transformers) and of alignment (no 
frequency staggering) is important. 

The author would like to thank Mr. S. H. Knight for 
much helpful advice and assistance in the experi- 
mental work. 


Medium Power ‘Television 


Transmitter 
New B.B.C. Station in the Isle of Wight 


THE first of the B.B.C.’s medium-power television 
transmitters came into service on November 12th. 
It operates on Channel 3, 56.75 Mc/s vision and 
53.25 Mc/s sound, with vertical polarization and a 
power of 5 kW peak-white for vision and 2kW carrier 
for sound. 

The station is at Rowridge in the Isle of Wight 
470 ft above sea level and is at present operating with 
a temporary 200-ft mast. The permanent mast will 
be 500 ft high and will carry a higher gain aerial; it 
is expected that it will come into service during the 
autumn of 1955. 

The vision signal for modulating the transmitter 
is brought in by a radio link. A Post Office receiving 
station at Alton in Hampshire receives the London 
signal on Channel 1 and transmits it to Rowridge on 
a microwave link. The receiving aerial is a parabo- 
loid on the 60-ft level of the mast. The sound signal 
comes in by line, a submarine cable being used 
between the island and the mainland. 

The vision transmitter employs low-level modula- 
tion, actually at a 500-W level, the subsequent 
amplifier comprising two wideband linear r.f. stages 
in cascade. Each stage has two forced air-cooled 
triodes operating in class B. An unusual feature is 
the omission of a special vestigial-sideband filter, the 
appropriate shaping of the sidebands being obtained 
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instead by the design and adjustment of the tuned 
circuits of the amplifier. 

The transmitter is crystal controlled with a long- 
term stability better than 0.002%. Frequency multi- 
pliers and amplifiers bring the r.f. power to a level 
of 50 W to drive the push-pull tetrode modulated 
amplifier. This is grid modulated. 

The video circuits, which amplify the received 
signal, to drive the modulator include sync-pulse 


H.F. CABLES 


View of the vision and sound 
transmitters at Rowbridge 
with the control desk in the 
foreground. 


stretching and _ picture- 
amplitude shaping circuits. 
The transmitter has been 
manufactured by Marconi’s 
Wireless Telegraph Co., 
Ltd., who have also made 
the sound transmitter. This 
is of the class B modu- 
lated type rated for 2 kW 
output. It will normally be 
used to deliver 1.25 kW in 
order to maintain the stan- 
dard satio of vision to 
sound power; that is, 
equality of peak power. 
The station includes a 
stand-by 500-W vision and 
125-W sound transmitter 
made by Standard Tele- 
phones & Cables, Ltd. 
The power supply comes 
from the grid at 11 kV and 
is transformed to 415-V 3-phase on the site. A 
local supply from a diesel-driven generator is avail- 
able for emergency use and permits low power 
operation. 

No studio or camera facilities are provided but this 
does not prevent the origination of programmes in 
the island. The usual O.B. vans can be used and 
the station can acce i the signals from them and 
transmit them to the ain television network. 


AND CONNECTORS 


Preferred Impedances Agreed by 1.E.C. 


ONE of the sub-committees to the International Elec- 
trotechnical Commission, which met in Philadelphia 
during the recent jubilee congress, is concerned with 
h.f. cables and connectors. There were three British 
representatives on this sub-committee and we are 
indebted to one of them—R. W. Kersey of Mullard, 
Ltd.—for this brief report. 

The main object of the meetings of the sub-com- 
mittee was the reconsideration in the presence of 
American specialists of the work done at the first 
meeting held at Lugano last April. Twelve nations 
were represented on the committee at Philadelphia 
by over thirty delegates, nearly half of whom were 
Americans. 

For two days discussions were mainly concerned 
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We regret that owing to the Christmas holidays 

it will be necessary to postpone publication of 

the January issue of Wireless World from 
December 27th to January 3rd. 


with preferred. impedances and diameters for h.f. 
cables. A British document was submitted in answer 
to the German plea for the selection of 60 ohms rather 
than the preferred values of 50 ohms and 75 ohms 
which are in accordance with British, American and 
French practice, both as regards Services and industry 
applications, and moreover had been accepted at 
Lugano. 

Other matters that were dealt with included coaxial 
aerial connectors for television (based upon a British 
proposal) and a general requirements specification for 
h.f. cables. 

It may be said that the interchange of ideas had 
proved valuable and that in general the experience 
of U.S. Services and industry supported the conclu- 
sions that had previously been arrived at in Europe. 


The American delegates were evidently impressed by 


the technical level of work already done by the sub- 
committee and there is, therefore, every reason to 
suppose that the keen American co-operation that was 
so evident at Philadelphia will be maintained at future 
I.E.C, meetings in Europe and, in particular, at the 
next meetings of the sub-committee to be held in 
London during the summer of 1955. 
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FOR TOMORROW 


WITH THESE TWO WEW 
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INSTRUMENTS 


COSSOR 
Model 1322 


Telecheck and Marker Generator 


for Bands I and Ill 


Model 1322 used in conjunction with a cathode ray alignment oscillator is set to the video carrier to which the 


oscillograph — provides equipment for the display, measure- receiver is tuned and the sweep (either 1 Mc/s. or 10 Mc/s.) 


ment and correct adjustment of RF and IF response curves of 
television receivers. This entirely new instrument comprises a 
swept oscillator covering the Television BANDS I and III 
(§-75 Mc/s. and 1§§-255 Mc/s.) and a frequency marker 
oscillator so that precise calibration of the oscillograph display 
may be made; accuracy of the frequency of the marker pips 


is automatically derived from the time base voltage of the 
display oscillograph. The response of the “ strip”’ under test 
to the frequency band applied is then presented on the 
screen of the cathode ray tube. The RF output of Model 1322 
is available at 75 ohms and is adjustable from a maximum 
of 40 millivolts to a minimum of 10 microvolts through a 


being verified by reference to an internal crystal. The coarse and fine attenuator. 


TELECHECK CONVERTER FOR BAND III Model 1321 


This adaptor provides owners of Model 1320 “ Telecheck ”’ with an extension 
of the frequency range of the original instrument into the BAND III 
television channel: Thus, alignment procedures adopted for BAND I 
RF/IF “ strips” are avaiiable also for BAND III receivers. A selection of 
the desired BAND is made by means of a switch. Pattern generator 
facilities for picture time base linearity checks have been retained. 
Model 1321 Adaptor is designed for permanent attachment to the standard 
“ Telecheck”’ providing a neat, light and compact unit. Mounting is effected 


by four screws and the inter-connecting wiring is carried in a single 
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Write for illustrated leaflets about both these instruments : 


insulating sleeve. 
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Cables: Cossor, London 


A. C. COSSOR LTD + INSTRUMENT DIVISION (Dept. 1 ) HIGHBURY GROVE 


Telephone: CANonbury 1234 (33 lines) Telegrams: Cossor, Norphone, London 
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Length 3°2mm 
Diameter 7'2 mm 


SenTerCel Types M1 and M3 rectifiers are low In cost and offer man; 
advantages. They replace equivalent thermionic valves and can be 
wired directly into circuit ; wiring is reduced and valve-holders are 
eliminated. 

Both types operate at minimum input levels of 0.5 volts, type MI 
at frequencies up to 5 Mc/s and type M3 up to 100 ke/s. 


APPLICATIONS 

AGC rectifiers : muting circuits: contrast expansion and com- 
pression : level indicators : modulation depth indicators: ».—~— 
limiters : automatic frequency control. 


Self Capacitance ’ 
Forward Resistance at 5 V D.C. |! ) 
Reverse resistance at 5 V D.C. 1,000 MQ 


Average Maximum Peak Inverse each 68 V 
5V 


Characteristics Minimum A.C. Input 
Maximum Frequency 


a : 


TINNED COPSE 


Self Capacitance 

Forward Resistance at 5 V D.C, 1.2 kQ 

Reverse Resistance at 5 V D.C. 45 MQ 
Ave Maximum Peak Inverse Voltage....68 \V 
Characteristics Minimum A.C. Input 0.5 V 

Maximum Frequency 100 ke/s 


nina Standard Te lephones and C ables Limited 


Gen JerCel 


RECTIFIERS 


RECTIFIER DIVISION: Warwick Road, Boreham Wood, Hertfordshire 
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Signal-Operated Switchin 


Fault-warning System Using a Thyratron Valve 


By R. 


7 


ron are a number of occasions when it is 
necessary to arrange for a certain switching operation 
to be performed automatically by the starting or 
cessation of an audio signal. These may include 
voice-operated send-receive switching for radio com- 
munication and intercom systems, start and stop 
arrangements for tape recording, and fault-warning 
systems for radio relay services. The last mentioned 
case is the one which concerns the writer, and as 
in some ways it presents the most difficulties, a 
description of a simple practical scheme is given. A 
similar unit would probably be useful to radio service- 
men when “soak-testing” receivers having obscure 
intermittent faults. 

In all these applications time is an essential 
element. Generally it is required that operation of 
the switching relay should occur as quickly as pos- 
sible after commencement of a signal, but that there 
should be a controllable delay after cessation of the 
signal before the relay changes over. For communi- 
cation purposes this delay will require to be long 
enough only to avoid false switching during normal 
pauses in speech, but in the case of a programme- 
failure alarm it must extend to a period slightly 
longer than the expected maximum interval in the 
programme. This may vary between 20 or 30 seconds 
for the Light Programme and 3 or 4 minutes for the 
Third Programme. 

A system incorporating a conventional negative 
feedback time delay circuit has been described else- 
wheret and has been used with fair success for some 
two or three years. The basic circuit is shown in 
Fig. 1. The audio signal is rectified by the diode 
and charges C (4F) negatively so that the triode 
is cut off. Upon cessation of the signal, C dis- 
charges slowly through R, Ry, and the relay wind- 
ing. Approximate resistances are 5M, 5k2 and 
1,0002 respectively. The triode grid slowly rises 


* etropolitan Relays, I 


td 
] ion Journal March 195] 


Experimenta! single-channel 
unit using high-insulation resis- 
tance electrolytic capacitor as 
delay element 
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to the same potential as the cathode, allowing anode 
current to pass and the relay to operate, but the 
action is prolonged by the feedback effect of the high 
resistance in the cathode circuit. This system suffers 
from several disadvantages. One is the fact that some 
valves are unsatisfactory with such a high value grid 
resistor. Another is the very slow rate of change of 
anode current, which does not allow the relay to 
operate smartly, resulting in “dithering” of the con- 
tacts and difficulty in setting and maintaining a 
definite delay period. The latter varies considerably 
with the adjustment and spring load of the relay. 
A further complication which arises when it is desired 
to feed several such units from a common power 
supply is the necessity for voltage stabilization. 

Fig. 2 shows the basic circuit of a system which 
is considerably simpler, has fewer variable factors, 
and which gives positive operation of the relay. The 
triode is replaced by a thyratron, thus ensuring that 
the relay is either fully energized or completely non- 
energized, so that precise adjustment is unnecessary 
and a full spring load may be carried. 

Since the thyratron current is either zero or a 
maximum determined by other circuit elements, a 
negative feedback circuit cannot be used, and the 
required delay can only be obtained by the simple 
discharge of a capacitor through a resistor. For- 


7% 


Fig. |. Basic circuit of signal-operated switching 
described in the text. 


a 


Fig. 2 


system 


Modified circuit using a thyratron valve. 


Fig. 3. Complete circuit of a practical 
signal-operated switch. 


in any case it will fre- 
quently be necessary for 
other reasons to employ 
two or more rectifiers in 
series, when the total 
reverse resistance becomes 
high enough to be ignored. 
Moreover, it is over the 
useful working range of 
lower voltages that the 
resistance rises. 

The practical circuit is 
shown in Fig. 3. The 
0.02-uF capacitor in series 
with the a.f. input serves 
no essential purpose, but 
was fitted in a particular 


tunately the rule of thumb formula for such a time 
constant, T=CR, where T is in seconds, C in »F 
and R in M®), is not strictly correct, otherwise impos- 
sibly high values of C and R would be needed. It 
was found quite practicable to take advantage of the 
latter part of the exponential voltage decay curve for 
a CR combination, where the voltage is dropping at 
a progressively slower rate. This, combined with 
the small range of critical grid voltage required to 
strike the thyratron, enables delays of several minutes 
to be obtained, providing the initial voltage is reason- 
ably high. 

The anode of the thyratron is supplied with a.c., 
so that the grid has the opportunity of regaining 
control at every half-cycle. When the negative grid 
potential is below the critical value the thyratron is 
conductive and behaves as a half-wave rectifier with 
the relay as the load. Under these conditions it is 
necessary to prevent the relay buzzing and also to 
prevent a high back-e.m.f. being generated by the 
cessation of current in the inductive winding of the 
relay. Such a back-e.m.f. would be injurious to the 
thyratron. The simplest method is to employ a 
slugged relay, and a P.O. Type 3,000 having a 1,000 2 
winding and a }-in slug at the armature end has 
been found quite effective. Alternatively a plain 
winding may be used if shunted by a capacitor. The 
additional operate and release lag introduced by the 
slug does not exceed 200 millisec under the most 
unfavourable conditions, and is therefore unlikely to 
cause difficulty. 


Practical Circuit Details 
this 


The opportunity was taken 


when designing 
simplified unit to explore the possibility of replacing 


the thermionic diode (Fig. 1) by a metal rectifier 
in order to reduce space and wiring. Germanium 
and copper-oxide types are unsuitable, as their com- 
paratively low reverse resistance allows C to dis- 
charge far too quickly for most purposes. The 
miniature selenium Types M1 and M3 recently intro- 
duced by Standard Telephones and Cables proved 
quite satisfactory however The M3 is the more 
suitable on account of its higher current rating. Its 
reverse resistance varies considerably with the applied 
voltage, representative nominal figures being 45 M‘!) 
at 5V and 25M!) at 15V. These values are not 
low enough in relation to the maximum permissible 
grid-cathode resistance of the thyratron (10 M? for 
Type 2D21) to affect the time constant greatly, and 
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instance to reduce the 
response to hum fre- 
quencies. The ratio of the transformer depends on 
several factors, including the voltage and impedance 
of the a.f. source, the time delay desired, and the 
required speed of response on resumption of the input 
signal. The resistor of 100 k{? at the grid is a probably 
unnecessary precaution to protect the thyratron from 
excessive grid current in the event of failure of any 
other component, or accidental reverse connection of 
the rectifier. The resistor (1 k‘2) in the anode circuit 
limits the current to a figure well below the maximum 
rating of the 2D21. It might need to be reduced 
slightly if an unusually heavy spring load is required 
on the relay. In order to operate the thyratron at a 
low critical grid voltage point the anode supply is of 
the order of 100 V only. It should be noted that it is 
not possible to employ a higher voltage transformer 
winding in conjunction with a series voltage-dropping 
resistor, since, until the thyratron fires, there is no 
current and therefore no voltage drop. 

The primary elements in determining the time delay 
are, of course, the grid capacitor and leak resistor, 
and the values shown are the maximum likely to be 
required for most purposes. Where delays of up to 
one minute only are required, C could often be reduced 
to about 4F. It must naturally have a high and 
stable insulation resistance. 

The delay period is also a function of the voltage 
existing across the capacitor at the moment when the 
input signal ceases. In other words the delay is 
affected by the level of the final signal. Where a fairly 
constant signal level is maintained, as might be the 
case for communication purposes, this point may not 
cause difficulty, but where, as in the writer’s case, 
the system is to operate from broadcast programmes, 
some means of compensating for wide variations in 
signal level is necessary. A d.c.-limiter with adjust- 
able bias is therefore incorporated, and this uses 
also a miniature selenium rectifier. It is very unlikely 
that the bias will require to be adjusted to a figure 
approaching the maximum d.c. reverse voltage rating 
(20 V), and a single M1 rectifier should suffice. The 
maximum current rating of this type is, however, only 
250 A, and it is therefore necessary to restrict the cur- 
rent on peak signals by inserting a 150-k!? series resis- 
tor. This has the effect of slowing up the limiting 
action somewhat, so that there is a few seconds varia- 
tion in the delay between maximum and small signal 
voltages. If closer timing is essential, the series resistor 
may be much reduced and the single M1 rectifier re- 
placed by two or three Type M3 in series. This is necess- 
ary to maintain sufficiently high reverse resistance. 
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A bias supply of about —10V will usually be suffi- 
cient and may be obtained by any convenient means, 
such as by a shunt diode rectifier circuit fed through a 
capacitor from the 100-V winding on the transformer 
If an additional low-voltage winding is available for 
pilot bulbs, alarm bell, etc, this may be connected in 
series-aiding with the 6.3-V heater winding to 
supply a small metal rectifier. A single 25-uF capaci- 
tor provides sufficient smoothing. 

The potentiometer (25k‘!) for adjusting the bias, 
automatically provides a very effective means of adjust- 
ing the time delay because its setting determines the 
starting point of the effective CR discharge curve, 
assuming that a signal greater than the bias voltage 
has been received recently. If a prolonged low signal 
is being fed in, and then ceases, the charge on C may 
initially be lower than the bias voltage, and the delay 
will be shortened. A numerical example may make 
this clearer. Assume a delay of three minutes is 
required and that this can be obtained when the 
potential across C is9V. The limiter bias will there- 
fore be adjusted to 9V, and a final signal of 9V 
or more will offer the correct delay period. But if 
for the past three minutes or longer a signal at only 
5 V has been received, and is then interrupted, C com- 
mences its discharge with an initial voltage of only 
5 V, and a period of less than three minutes elapses 
before the thyratron fires. Fortunately, in practice it 
would be uncommon to find a programme containing 
such a relatively low signal lasting for such a period 
without a single peak, and then followed by a further 
period of complete absence of signal. It will usually 
be satisfactory to set up the adjustments at a signal 
level corresponding to quiet speech. Greatest con- 
stancy of time delay is obviously achieved if the unit 
is fed with an adequately high signal, so that even on 


quiet passages, C is charged to the maximum potential 
permitted by the setting of the limiter bias. 

It will be clear also that with given values of C and 
R, the lower settings of bias voltage give correspond- 


ingly shorter time delays, but greater constancy. 
Ihe following table shows the time in seconds taken 
for the relay to operate after the input signal is 
reduced to zero from the value given in the first 
column. Figures are given for three settings of bias 
voltage, the test frequency being 1,000c/s and the 
component values those given in Fig. 3. 


Signal 
Volts 


Bias Voltage 


With the limiter circuit disconnected, a delay of 
310 sec is obtained following a signal of 25V r.m.s. 

The column headed “release time” refers to the 
period taken for the relay to open after re-application 
of the signal. This time may be decreased by reduc- 
ing the value of the series resistance in the rectifier 
circuit. It is not essential for the signal to fall com- 
pletely to zero for operation, and the relay will close 
if the input falls to approximately 2V. ‘The minimum 
signal required to release the relay is 3.75 V. There 
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Four-channe! unit transmitting d.c. warning signals over P.O. 
lines in event of programme failure at a substation, 


is thus some degree of backlash between the two 
conditions. 

The 33-k{) resistor in series with the signal rectifiers 
is for the purpose of limiting the current to a figure 
within the maker’s rating of 1mA average. No 
figures are quoted for maximum peak current. This 
series resistance increases the charging time of C to 
some extent and therefore slows up the release time 
of the relay. It should therefore in most cases be 
kept to the minimnum safe value, which will depend 
principally on the maximum a.f. voltage to be applied. 
All the component values given in Fig. 3 refer to a 
unit designed to operate from an a.f. source having 
a maximum level of 100 V r.m.s, 


Precautions 


Care must be taken not to exceed the peak inverse 
voltage rating of 68 V for the rectifiers, and it may 
often be necessary to use two or three in series. 
Where no d.c. voltage limiter is used, the load resist- 
ance is very high, and the p.i.v. is : “most twice the 
peak value of the signal voltage. When a limiter is 
used, the effective load resistance is much reduced 
and must be considered in relation to the total series 
resistance (including the source resistance) in arriving 
at the p.i.v., which will be lower in this case. When 
operating from a 100-V signal with the circuit values 
of Fig. 3, a minimum of three rectifiers is required. 
Whether the comparatively short duration and infre- 
quent occurrence of peak signals in practice would 
permit a reduction in the number remains to be seen. 
A unit using two only has run without breakdown 
for a few hundred hours so far. 

One small point to bear in mind is the maker’s 
recommendation to allow 20 sec cathode heating time 
for the 2D21 before allowing anode current to flow. 
In some circumstances this might call for delayed 
switching of the anode supply. 

This circuit (Fig. 3) enables a very simple and 
compact unit to be built, which gives positive opera- 
tion of the switching relay. Where timing require- 
ments are particularly stringent, the limited current 
ratings of the miniature selenium rectifiers might 
make it desirable to revert to the use of thermionic 
diodes. 

If the relay is required to remain operated after 
the signal has been re-established, this can easily be 
arranged by providing an extra contact wl’ h breaks 
the input circuit when the relay closes. Manual re- 
setting may then be performed by breaking the anode 
circuit momentarily. 
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Pith Balls and 


Grid Current 


Traditional Electrostatics In Modern Valve Design 


By “CATHODE RAY” 


= we are beginning to learn about electricity, 
all concerned are naturally in a hurry to get on 
to something interesting and practical. So the 
least time is devoted to the nature of electric currents 
as will just about give us the impression that we know 
about them. The rest of our lives are spent in dis- 
covering that we didn’t really know. If our elemen- 
tary course had tried to tell us, we would have stuck 
there the whole time. Which would have been dis- 
couraging. Most of us need all the encouragement 
we can get, and it consists mainly of looking back 
down the hill and seeing how far we have climbed. 
Perhaps fortunately we do not yet see the altitudes 
hidden behind the peak close above. To scale these 
it is often necessary to descend once more to levels we 
thought we had left for good 

Take this matter of electric current, for instance. 
In order to work out all those examples of series and 
parallel circuits, we needed only to know that an 
electric current was something like water flowing 
through a pipe, or (if we were very up to date) like a 
mob of people surging through a street full of station- 
ary obstructions. This concept did us quite well 
until we came to capacitors; and even then the 
resourceful instructor or author got us by with the aid 
of a slight extension of the original idea. On reaching 
the chapter on valves, however, the water-pipe idea 
begins to get into serious difficulties, and the advan- 
tages of the electronic approach become manifest. At 
this stage I fancy most of us were informed that the 
vacuum inside a valve is a clear space across which the 
electrons leap, provided that the jumping-off place 
(the cathode) is heated in order to release them into 
the space, and a sufficient inducement is provided, in 
the shape of a positive potential, at the place of arri- 
val (the anode). Since the strength of an electric 
current is proportional to the number of electrons 
passing a given point per second, the current in the 
wire joining the anode to the source of positive poten- 
tial is proportional to (we may perhaps even say, con- 
sists of) the electrons arriving at the anode from across 
the vacuum. 

This picture gets us quite a long way. But when 
we come to valves for frequencies higher than about 
30Mc/s, we are again in difficulties. We find that 
there are currents in the anode or grid circuits even 
when electrons don’t arrive at all. And so we have to 
go back to the beginning again and revise our ideas 
about electric currents. Why weren’t we given these 
ideas at the start and so save a lot of trouble? Well, 
just as I said—if we had been given them at the start 
we would probably have decided to become chartered 
accountants or fishmongers. And in any case, even 
our re-revised ideas will no doubt have to be re-re- 
revised some day. 

In the meantime, we won’t get very far towards 
understanding valves at v.h.f., u.h.f., s.h.f., e.h.f., and 
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the rest of the series to infinity, on the basis of count- 
ing arrivals at the anode or any other electrode; that 
is to say, On a mere extension of the idea of the num- 
ber of electrons passing any point in the circuit per 
second. The really old boys, who went to school in 
the days of pith balls and catskins, may be able to teach 
us a thing or two, because they did at least learn 
something about induced charges. But in those days 
the idea of charges going about entirely by themselves 
was too highly theoretical and imaginary, perhaps, to 
take root firmly, and the teaching on the subject soon 
congealed into Leyden jars and, much later, silvered 
ceramic capacitors. But the principle is really the 


same. 
— 
. 
+44 
A ) 


Fig. |. Typical illustration from old-style book on electricity, 
showing the effect of a negatively charged body A on a pre- 
viously uncharged conductor BC when brought near. 


Fig. 1 is typical of what we see in the older books. 
A represents a negatively charged body (they were 
always bodies or conductors) brought near a sausage- 
shaped uncharged conductor BC. It was then demon- 
strated by means of gold-leaf electroscopes, etc., that B 
became charged positively and C negatively. Before 
A had come on the scene, these opposite charges were 
uniformly distributed throughout BC, so neutralized 
one another. Now the positive (unlike) charges have 
been attracted by A, and the negative (like) charges 
repelled. The next step was usually to earth C, allow- 
ing the negative charges to get still farther from A by 
leaving BC altogether. C was then disconnected from 
earth, leaving BC with a positive excess. When A 
was taken away, BC as a whole retained a positive 
charge, because the neutralizing negative charges that 
had gone to earth had no means of returning. 

If this kind of experiment is still demonstrated, I 
suppose it is much the same except that the negative 
charges are called electrons and the positive charges 
are explained as the molecules deserted by the elec- 
trons and therefore electron-deficient or positive. 

At a later stage in our education the situation would 
be described in terms of field and potential. A, being 
negatively charged, is surrounded by an electric field, 
and if BC were not a conductor, the locality B (being 
nearer to A) would be at a more negative or lower 
potential than C (Fig. 2 (a)). But as it is a conductor 
this potential difference immediately causes a current 
to flow to the end having lower potential; i.e., from C 
to B, which is really a negative current (of electrons) 
from Bto C. When sufficient charge has been moved 
to neutralize the p.d., the current obviously ceases. 
Under static conditions, and with no e.m.f., a conduc- 
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tor must all be at the same potential. It therefore 
distorts the field around a charged body such as A by 
setting up a counter-field of its own. As shown in 
Fig. 2 (b) the positive charges at the B end raise the 
potential there from its previous —15V to —10V, 
while the negative charges at the C end lower it from 

74V to lO V. 

If a sensitive galvanometer were inserted between 
the two halves of the conductor BC, it would show a 
current in one direction so long as A was moving 
towards it, and in the opposite direction when it was 
moving away. The same thing would apply if the 
galvanometer were connected between BC as a whole 
and earth—or any other conductor, at any potential. 
In every case the current would be necessary to shift 
some charges in order to neutralize the difference of 
potential that would otherwise be set up by the elec- 
tric field from A. 


It is the same if A is not a “body” at all but just 
one or more electrons, and BC an electrode in a valve. 
Fig. 3 shows an enlarged section of a valve with 
athode K, grid G, and anode A. As usual, the grid 
consists of a spiral of wire coaxial with the cathode; 
the turns are all shorted together by connecting wires. 
The external circuit part of the diagram shows that 
relative to the cathode the anode is fairly highly posi- 
tive, while the grid is slightly negative. The electrons 
that have boiled off from the surface of the cathode 
ire therefore repelled by the grid but attracted by the 
anode, and they stream between the grid wires some- 
what as shown. The reason they thin out as they 
approach the anode doesn’t mean that some of them 
ire disappearing on the way; it is because they are 
accelerating. If you were to empty a sack of lead shot 
from the top of a high tower, the shot would be a 
compact mass as it left the sack, but by the time it 
reached the ground would have thinned out consider- 
ibly—fortunately for anyone who might happen to be 
passing 

Even with ordinary receiver voltages the electrons 
are quite mobile by the time they hit the anode; with 
200 V, about 18,000,000 m.p.h. (Of course in a 
vacuum there is no sound barrier, so they can hardly 
be described as supersonic.) When these widely 
spaced electrons reach the anode they find that it, 
being a conductor, is already densely crowded with 
electrons. So an extremely slow movement of this 


Fig. 2. If there were no con- 
ductor near A, equipotential 
lines would form a concentric 
pattern around it as at (a). 
Under static conditions a con- 
ductor must al! be at the same 
potential, so when BC is pre- 
sent it must set up in itself 
a charge pattern that will dis- 
tort the resultant field as shown 
at (b). 


Wrretess Wor_tp, DECEMBER 1954 


Fig. 3. Enlarged section of a valve, showing electrons 
streaming between the grid wires to the anode. 


crowd along the external circuit towards the cathode 
is sufficient to make room for the new arrivals and so 
preserve the electrical balance of the circuit. As I 
mentioned in “ How Fast is Electricity? ” (Jan. 1954 
issue), the contrast in speed is quite astonishing. The 
18,000,000 miles per hour becomes something more 
like one inch per hour. Yet because of their relatively 
enormous numbers in metal as compared with the 
vacuum, there are just as many passing a given point 
in the wire per second as in the vacuum where they 
are going so fantastically fast. That is because under 
steady-current conditions the current is the same 


number of milliamps everywhere around the circuit. 


Traffic Census 


The foregoing is the usual picture one gets when 
first studying valves. But note the proviso—* steady- 
current conditions.” If we enquire into what happens 
when the anode voltage is first switched on, and 
remember our old-fashioned electrostatic experiments, 
we will realize that here is a negative charge (but with- 
out its “ body”) being brought near a conductor (the 
anode) and that therefore movements of electrons must 
take place on the anode directly the electrons start 
moving towards it from the cathode. In other words, 
there is a brief moment, before the leading cathode 
electrons have reached the anode, when a traffic census 
officer stationed in space close to the anode would see 
no electrons at all passing him and would therefore 
report zero electric current; yet at the same moment 
electrons have begun to move away from the surface 
of the anode towards h.t., under the advance in- 
fluence of the approaching electron field, and these 
constitute an anode current. 


“Brief moment” is right, for he will have only 
about one thousand millionth of a second to note the 
facts of this situation before the leading electrons 
sweep past. Unless he is an exceptionally alert and 
conscientious observer, he may even fail altogether to 
notice this time delay between the start of current in 
the anode circuit and the start of current in the space 
near the anode. Even when the anode current is so 
far from steady that it is varying at the rate of a good 
many megacycles per second, this discrepancy is too 
small to matter in practice. But it is there, and at 
really high frequencies it does matter. In fact, in 
microwave valves such as magnetrons, it is everything. 
So for these valves our elementary ideas about electric 
currents may be a handicap. According to those 
ideas, it seems quite wrong and incomprehensible for 
current to be flowing in one part of a series circuit and 
not in another—even for 10°*sec. But I hope the 
old electrostatic experiments are still performed, 
because they show quite clearly that this microwave 
phenomenon is in accordance with the classical elec- 
tricity of the nineteenth century. Some teachers are 
now saying that when considering valves we should 
regard the circuit currents as primarily due, not to so 
many electrons arriving at an electrode, but to electrons 
moving towards or away from it. As Stevenson said, 
“To travel hopefully is a better thing than to arrive.” 
When those electrons arrive, their speed is slowed 
down so much that they might be excused for suppos- 
ing that they had come to a standstill. 


Signal Conditions 


At the now much discussed frequencies of Band I, 
Band II, or even Band III (of the order of 50, 100 
and 200 Mc/s respectively) it doesn’t make very much 
practical difference which way one regards the anode 
current. Looking again at Fig. 3 we see in the grid 
circuit, in addition to the bias source, the symbol 
for an alternating generator, which in practice would 
usually be a tuned circuit across which rf. signal 
voltages are induced by coupling to an aerial or to 
another valve. Provided that this voltage is only a 
small fraction of a volt (as it normally would be) and 
the bias is adequate, the voltage of the grid never 
becomes so un-negative as to allow electrons actu- 
ally to land on it. The generator varies its negative- 
ness and thereby acts as a throttle, controlling the 
numbers of electrons squeezing past the grid to the 
anode. 

Let us suppose it is now alternating gently. So 
the streams of electrons vary, sometimes (at the 
positive peaks of the grid voltage) being more than 
average; sometimes (at the negative peaks) less. In 
other words, the current flowing past the grid varies 
in phase with the grid voltage. And consequently 
the current in the anode circuit varies similarly. One 
complete cycle at 100 Mc/s, of course, takes one 
hundred millionth of a second. If the time the elec- 
trons take to cross from cathode to anode—the transit 
time—is about one thousand millionth, then according 
to our traffic officer, with his elementary idea of valve 
currents, the anode current is slightly delayed in 
phase as compared with the grid voltage. According 
to our more enlightened view it will start flowing 
practically in phase with the grid voltage; but since 
it is only when the electrons are travelling really fast 
and close to the anode that they have anything like 
their maximum effect, there is not really much differ- 
ence between the two views. And what does it 
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matter, anyway? AA little transit-time phase shift in 
the anode circuit can easily get lost among other 
phase shifts, notably as a result of tuning or mis- 
tuning that circuit 


Induced Grid Currents 


But it is now time to regard the grid as our “con- 
ductor BC,” with negative charges being brought 
towards and away from it, faster by far than we could 
ever manage with our traditional laboratory “ body.” 
They, the charges, in the form of bunches of electrons, 
are sweeping past. Suppose for the moment that the 
generator is not generating, so there is no signal 
voltage, and the grid is at the steady bias voltage. 
The stream of electrons is consequently flowing 
steadily. So far as the grid is concerned they might 
just as well be standing still, for although the indi- 
vidual electrons are very much on the move there 
are always almost exactly the same number occupying 
any given part of the space in the valve. And every 
electron contributes exactly the same electric field, 
no matter whether its name is George or Harry. The 
“induced charge” effect of some of them moving 
away is counterbalanced by others moving towards. 
So there is no tendency for electrons to move either 
on or off the grid; i.e., no grid current. 

Now switch on the signal. This makes the grid 
voltage vary as shown in Fig. 4 (a), alternately less 
and more negative than before. If the signal voltage 
were made to “hold it” at its positive peak, the flow 
of electrons past the grid would be greater than 
before, but it would be constant, so again no induced 
grid current. At a held negative peak there would 
be fewer electrons flowing past, but again no flow 
actually in the grid. But now consider the period 
between positive and negative peaks. The stream 
of electrons past the grid is thereby being checked. 
So there are fewer moving towards it than are moving 
away. In effect, a negative charge is being moved 
farther from a conductor. Some of the electrons that 
had previously been repelled from the grid by the 
larger negative space charge near it begin to return. 
In other words, there is a negative grid current. If a 
grid current were caused by the grid being joined 
to the cathode through a resistor, it would flow most 
strongly when the signal voltage was at its negative 


BIAS 
VOLTAGE 


GRID 
(b) CURRENT ° 


Fig. 4. (a) Voltage and (b) current diagram for the grid. 
The dotted current curve shows the effect of the time taken 
by electrons to move across the valve space 
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peak. It would then be in phase with the signal 
voltage. But this negative grid current is flowing 
most strongly when the negative charge near the grid 
is becoming less negative most rapidly, that is to say, 
when the signal voltage is going negative most rapidly, 
which is when it is quarter of a cycle (90°) earlier 
than its peak negative, as shown by the full line in 
Fig. 4 (b). 

Now a 90° leading current is what would flow in 
the grid circuit if the grid were joined to cathode 
through a capacitor. As a matter of fact such a 
capacitor is already there, because the grid and 
cathode, with the space between, form a capacitor 
of one or two pF, and a leading current would flow 
in the grid circuit because of that, even if there were 
no electrons flowing past at all—perhaps because 
someone had forgotten to switch on the heater. But 
we are ignoring that current at present. What we 
have found is that when at length the heater is turned 
on, so that electrons stream from it, there is more 
capacitive current between grid and cathode than 
there was before, and therefore, in effect, more 
capacitance. 

This is serious, because at very high frequencies 
the grid capacitance forms a large part of the total 
tuning capacitance of the input circuit, and if in 
addition to what is there when the heater is off (“ cold 
capacitance”) there is some extra that varies accord- 
ing to electron space current—which is nearly the 
same thing as the anode current—then when this is 
varied by bias voltage, as in manual or automatic 
gain control, the capacitance varies and the tuning is 
altered. Now let’s get this quite straight; this extra 


capacitance is not proportional to the space current. 
If you have followed the explanation you will see that 
it is proportional to the amount of change in space 
current brought about by a given change in grid 


voltage. In other words, it is proportional to the 


mutual conductance of the valve. But mutual con- 
ductance is precisely what one seeks to alter by gain 
control. So if the “extra” capacitance is an appre- 
ciable proportion of the total tuning capacitance, here 
is a possible snag. In practice it often is appreciable, 
and designers are aware of this snag and have to do 
something about it. 


Power Loss 


Although I mentioned very high frequencies as 
being particularly liable to be badly affected, and 
although the “extra” grid current is proportional to 
the rate at which the grid voltage plunges from a 
positive peak to a negative, or vice versa, and is there- 
fore proportional to the frequency, this does not, of 
course, mean that the extra capacitance increases with 
frequency. The current through an ordinary fixed 
capacitance increases in proportion to frequency, so in 
this respect this peculiar electron-generated capaci- 
tance is like the real capacitance made up of grid and 
cathode acting as capacitor plates. The startling way 
it differs is in being proportional to the valve’s mutual 
conductance. 

Ever since we turned from the anode to consider 
what effect the varying grid voltage has on the grid 
itself, we have been making no allowance for the 
time delay that the traffic officer (if he were really on 
top of his job) would have reported. So far as the 
grid is concerned, this time taken by electrons to 
move from one place to another between cathode and 
anode means that when the grid voltage has ceased 
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Fig. 5. The movements of electrons past the grid induce 
currents in the grid circuit equivalent to an extra capaci- 
tance and an extra conductance (dotted). 


to become less negative and is pausing on its positive 
peak, the electron stream is still adjusting itself to this 
condition and there are still rather more electrons 
approaching the grid from the cathode than are de- 
parting for the anode. Consequently the extra grid 
current is not quite zero at the positive voltage peak, 
it is still slightly positive. Similarly at other stages of 
the cycle, as shown dotted in Fig. 4 (b). The general 
effect is to retard the phase of the grid current—to 
bring it more into phase with the voltage. It is the 
same as if part of the grid current flowing through the 
imaginary capacitor at the input of the valve were 
diverted through a resistor (Fig. 5). 

This may be more serious than the extra capaci- 
tance. Provided that that is kept constant by keeping 
the mutual conductance constant, it can be allowed 
for by a slight reduction in tuning capacitance or 
inductance. But resistance means loss of power, which 
it may not be practicable to make good. 

However, Ict us see how this resistance depends on 
frequency. First, let us suppose that the phase delay 
is a fixed proportion of the signal cycle. That means 
that of the total grid current caused by variation of 
space charge, a fixed proportion goes through the 
imaginary resistor and the rest through the imaginary 
capacitor. Keeping the signal voltage constant, let us 
increase its frequency. This increases the grid current 
in proportion. It is natural for this to happen when 
the impedance is a fixed capacitance. But so far as 
the in-phase part of the current is concerned, the 
effect can only be imitated by making the imaginary 
resistance decrease in proportion to the rise in fre- 
quency. So obviously the power loss gets worse at 
higher frequencies. ut that is not all. The time 
delay is not a fixed proportion of the signal cycle; it 
is a certain fixed fraction of a second—say, one 
thousand millionth—regardless of frequency. So the 
higher the frequency the greater the fraction of a 
cycle this time becomes. At 100 Mc/s it is 10%; at 
200 Mc/s it is 20%. So on this count, too, the imag- 
inary resistance is inversely proportional to frequency. 
Taking the two effects together, it is inversely pro- 
portional to the square of the frequency. Doubling 
the frequency quarters the imaginary resistance and 
quadruples the power loss. 

This line of argument holds good only for fairly 
small phase delays. To go to extremes, a phase delay 
of 360° would—disregarding other effects—bring 
things back to what they were at negligibly low fre- 
quencies. But even small phase delays are bad 
enough and account for a good deal of the difficulty 
in making valves amplify above about 30 Mc/s. At 
300 Mc/s we would expect this part. of the difficulty 
to be a hundred times as great. Certainly measure- 
ments of the imaginary valve input resistance confirm 
that it varies inversely as the square of the frequency, 
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but whereas at one time all or most of this was 
blamed on transit time it was later found that the 
blame had to be shared with something quite different 
—the inductance of the cathode lead. Valves for 
v.h.f. are therefore arranged so that this lead is as short 
as possible. Transit time can be reduced by increas- 
ing the speed of the electrons, by increasing the 
anode voltage; but it is not practical to carry that 
policy very far. A better line of attack is to reduce 
the distance the electrons have to go. At the same 
time this increases the mutual conductance, which 
increases the undesired grid current, but also in- 
creases the amplification. The whole thing becomes 
quite complicated, and anyway I am not a valve 
designer and this is not a treatise on valve design, so 
let us leave them to it. The point that is meant to 
emerge is that by pondering on the simple experi 
ments performed by Faraday with glass rods and 
suchlike, one can explain the apparently obscure snags 
that affect the design of the valves and sets we shall 
need for our Band II f.m. and Band III TV. 

I have applied this early Victorian line of thought to 
only one phenomenon in modern valves, but clearly 
it is something to remember all the way through. 


Short-wave Conditions 


Predictions for December 


THE full-line curves given here indicate the highest 
frequencies likely to be usable at any time of the day or 
night for reliable communications over four long-distance 
paths from this country during December 

Broken-line curves give the highest frequencies that 
will sustain a partial service throughout the same period 
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eeeeeeseese FREQUENCY BELOW WHICH COMMUNICATION SHOULD 
BE POSSIBLE FOR 25°/q OF THE TOTAL TIME 


Fifty Years of 
Wireless Telephony 


THIS is the title of an article by Professor F. Benz 
in the Archiv der Elektrischen Ubertragung, 1954, 
p. 369, describing the celebration at Graz in Austria 
of the jubilee of a demonstration of radio-telephony 
given on June 15th, 1904, by Otto Nussbaumer in 
the Institute of Physics of the Graz Technical College. 
For this celebration the original apparatus was 
borrowed from the Vienna Museum and the experi- 
ments were repeated. The transmitter was in one 
room and the receiver in another room, some distance 
iway. 

As a detector Nussbaumer used a coherer in which 
the filings were replaced by granulated iron oxicle; 
this was inserted in an aerial and a battery and tele- 
phone receiver connected across it. He used several 
different transmitting arrangements; in some he used 
a Duddell arc to generate an alternating current, 
which was then stepped up by an induction coil with 
a 2-cm spark-gap. The distant receiver reproduced 
the audio-frequency noise made by the arc. For the 
transmission of music and speech, in some cases he 
used a similar arrangement but with a microphone 
coupled to the oscillatory circuit of the arc, while in 
other cases he dispensed with the arc and inserted 
the microphone, suitably shunted, in series with a 
battery and the primary of the induction coil. In this 
way music and speech were transmitted, but naturally 
not of high quality 

A few people who had been at the original demon- 
stration were also present at the jubilee demonstra- 
tion. Unfortunately, Nussbaumer left only rather 
brief records of his work,* which he does not appear 
to have followed up. He died in 1930 at the age of 
53, but in the previous year the 25th anniversary of 
his historical experiments had been marked by the 
presentation to him of the golden Badge of Honour 
by the President of Austria. 


* O. Nussbaumer Kurze 
t n Tonen r 


Bericht tiber Versuche zur Ubertra 
Wellen Phys. Zeitschrift, 
1096 See also Wireless 
, trans. by Erskine-Murray, p. 98 


Commercial Literature 

Television Aerials for Band | Ten different arrays con- 
structed on unit principle to permit variation of fixing and 
interchangeability parts. Catalogue (giving also details of 
dealer service facilities) from Belcher (Radio Services), 59 
Windsor Road, Slough, Bucks 
Precision Vernier Potentiometer with overall range of 1«V 
to 1.9V in two ranges. Accuracy is of the order of | part in 
100,000 of the 1 volt setting. Also a Portable Thermocouple 
Potentiometer for temperature measurement, with two ranges, 
0-21mV and 0-105mV. Leaflets from the Croydon Precision 
Instrument Company, 116 Windmill Road, Croydon, Surrey. 


Printed LF. Transformer is one of the American products 
described in the latest “ Auri-News,” a bulletin issued by 
Auriema, Inc., who are export agents for a large 
wumber of American firms From 89 Broad Street, New 
York 4, N.Y., U.S.A 
Transfers for Control Panels. Set No. 1, for receivers and 
amplifiers, contains one tuning scale, twelve graduated scales 
for yntrol knobs and associated wording with symbols. Set 
No. 2 is similar for test instruments. Price 3s 6d per set 
From Data Publications, 57 Maida Vale, London, W.9. 
Sound Reproducer, consisting of 15-watt amplifier and 12-in 
speaker in cabinet, with frequency response of 35 c/s-16 kc/s. 
Bass and treble tone controls are included and power supplies 
are provided for a tuner. Leaflet from Shirley Laboratories, 
125 Tarring Road, Worthing, Sussex. 
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V 0 R T E X ; 0 N TAPE RECORDER 


% The noise level is extremely low and 
audibly the hum level and Johnson noise 
of the amplifier and deck are approximately 
equal. Only 25% of this small amount of 
hum is given by the amplifier alone. 


% Extremely low distortion and back- 
ground noise, with a frequency response 
of 50¢/s.—1!0 Ke/s.. plus or minus 1.5 db 
A meter is fitted for the measurement of 
signal level and bias level. 


* Sufficient power is available for recording 
on disc, either direct or from the tape, 
without additional amplifiers 


% A heavy mu-metal shielded microphone 
transformer is built in for 15-30 ohms 
balanced and screened line, and requires 
only 7 micro-volts approximately to fully 
load, 


% The .5 megohm input is fully loaded by 
18 millivolts and is suitable for crystal 
P.U.s, microphone or radio inputs. 

% A power plug is provided for a radio 
feeder unit, etc. Variable bass and treble 
controls are fitted for control of the play 
back signal. 


% The power output is 3.5 watts heavily 
damped by negative feedback and’ an ova! internal speaker 
is built in for monitoring purposes. 

% Facilities are provided for using the amplifier alone 
and using power output or headphones while recording or 
to drive additional amplifiers. 

% The unit may be left running on record or play back 
ics we even with 1,750 ft. reels with the lid closed. 


The amplifier, speaker and case, with detachable lid, 
measures 8tin. x 224in. x I52in. and weighs 30 Ib. 


PRICE, complete with WEARITE TAPE 
DECK ote 


POWER SUPPLY UNIT to work from 12 volt Battery with an output of 230 v., 120 watts, 


50 cycles within 1°. Suppressed for use with Tape Recorder. PRICE £18 0 0. 


3-WAY MIXER AND PEAK PROGRAMME METER 


FOR RECORDING AND LARGE 
SOUND INSTALLATIONS, ETC. 


One milliwatt output on 600 ohm line (.775V) 
for an input of 30 micro-volts on 7.5-30 ohm 
balanced input 

Output balanced or unbalanced by internal 
switch. The meter reading is obtained by a 
valve voltmeter with | second time constant, 
which reads programme level, and responds to 
transient peaks. 

Calibration in 2 db steps, to plus 12 db and 
minus 20 db referred to zero level. Special 
low field internal power pack supplies 8 valves including 
and selenium rectifier, comsumption 23 watts. 


Manufactured by 


VORTEXION LIMITED, 257-263, The Broadway, Wimbledon, London, S.W.19 


Telephones: LiBerty 2814 and 6242-3 Telegrams: “Vortexion, Wimble, London.” 
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Five Advantages Oye som ow. 


Ediswan Clix Television Turret Tuner 


of the Clix indexes accurately to any of twelve 


positions and re-sets precisely in these 


x | + positions after switching. No question 
? ELEV ISION of mistuning after switching. 
TURR KT TUNER &: All circuits are adjustable with 


the unit in position in a Tele- 
vision receiver. 
SPRING OPERATING SPINDLE CONTROLLING ¥ : 
AGAINST CENTRAL LOCATER INDEXING OF DRUM Adjustable cores to all inductances 


PLATE are easily accessible with the tuner in 


SPRING - ON COVER eovatuel aunt position in a Television receiver. 


OR TURRET The tuner can, therefore, be set up or 
re-adjusted in its actual operating 


SPINDLE TO FINE position. 
UNING CONDENSER 


\ 3) {dditional tuned circuits may be 


added at any time without remov- 
ing the Tuner from the receiver. 
The Ediswan Clix Tuner is designed so 
that additional coil segments can be 


added at any time while the tuner is 
TOTALLY ‘ 
ENCLOSED in position in a receiver. 
» RADIATION mn ; 
HARD SILVERED 5 PROOF l'o tune to another channel the service- 
BRASS CONTACTS i T . ‘ .. 
; COMPAR IIS man merely clips into position addi- 


tional coil segments, carrying correctly 
wound coils, and trims them by the 
adjustable cores provided, 


There is no need to dismantle the tuner 
FINE TUNING or return it te > Fac for any pz 
Sitineseon it to the Factory for any part 


of this operation. 


— 
APERTURES FOR 
ae : INDIVIDUAL 
/ ADJUSTMENT oy" 
HORIZONTAL, OF RADIAL stray capacities. 

INDUCTANCE § / INDUCTANCES . os a 
/ / Stray capacities between wiring can 
CERAMIC FEED 
THROUGH POINT 


APERTURE FOR ‘ ~~ 4) Wiring reduced to an absolute 
minimum thereby eliminating 


y, lead to serious mistuning on the very 
/ THREADED BRASS 


y, INDUCTANCE high frequencies of Television Band 3. 
/ CORES oi Pcrelpagee , 

F a The Ediswan Clix Tuner is designed so 
POLYSTYRENE RADIAL PAXOLIN that wiring is reduced to an absolute 
COIL FORMER mye ‘ , 

Pn mg = tio minimum and materials are specially 
selected to overcome the problems of 
MICA - LOADED drift and instability encountered on 


BAKELITE ‘ < 
COIL SEGMENT these frequencies. 


. . . : p Suitable for mounting in deep or 
Full technical information and prices on request. & J 8 I 


shallow chassis. 


Four 4BA tapped holes are provided 
for mounting the Ediswan Clix Turret 
Tuner. If required, suitable mounting 


brackets can be provided for use in 


i. iL, | » 4 shallow chassis. 


THE EDISON SWAN ELECTRIC CO. LTD. 
Member of the A.E1. Group of Companies 
155 Charing Cross Road, London, W.C.2. Radio Components Sales Office: 21 Bruton Street, London, W.1. Tel: Mayfair 5543 


Flywheel Synchronizing 


3.—Balanced A.F.C. 


By W. T. 


§ was said in Part 2 that phase discriminators could 
be divided into two broad classes—the balanced and 
the unbalanced. A rather brief description was given 
of one form of the latter. The balanced types are 
probably the more widely used, however, and there 
are good reasons for this to which we shall return 
later. 

The commonest form of balanced phase discrimin- 
ator is shown in Fig. 1. It comprises a pair of diodes 
fed in push-pull with one signal and in parallel with 
the other, so that one diode operates on the sum of 
the signals and the other upon their difference. The 
usual practice is to feed the sync signal in push-pull 
and the local signal in parallel; there are theoretical 
advantages, but practical disadvantages, in reversing 
this arrangement and making the local signal the 
push-pull one. 

The usual arrangement of push-pull sync pulses 
is adopted in Fig. 1. The transformer T is connected 
in the anode circuit of the sync separator and is fed 
with the sync pulses as a current waveform. The 
secondary is centre-tapped to provide a push-pull 
output and is loaded by the two resistances R. The 
transformer is designed to act in conjunction with 
these resistances as a differentiating circuit and so 
differentiated sync pulses appear as a voltage wave- 
form across the secondary. The transformer and the 
resistances R are commonly used in commercial prac- 
tice, but they are not necessary, for they can be 
replaced by an RC circuit and a phase-splitting valve 
and this is often more convenient in that it does not 
call for any special component. 

A saw-tooth voltage waveform which is obtained 
from the time-base and which is positive-going on 
the flyback and negative-going on the scan is applied 
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Fig. |. Basic circuit of balanced diode phase 
discriminator. 
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across R, in Fig. 1. This wave has no d.c. component 
so that it passes through zero twice per cycle, once 
during the flyback and once during the scan. 

When a sync pulse occurs, A becomes positive to 
E and B negative to E by equal amounts. If it so 
happens that at this instant the saw-tooth is passing 
through zero, point G is at the same potential as E. 
Then V, conducts on the voltage provided by the 
upper half of T and V, conducts on the voltage pro- 
vided by the lower half. The charging current for 
C, flows round the path C AE GC for V, and round 
the path G E BD G for V,. The currents in R, are 
equal and opposite and so cancel. When the diodes 
cease to conduct, C, discharges by the path 
C FE AC and C, by the path D F E B D. In prac- 
tice, C, and C, are made of the same value and R, 
and R, are also alike. Therefore, C, and C, become 
charged to equal voltages and so the discharge 
currents in R, are equal and opposite and cancel. 
No voltage is developed across R, and the output is 
zero. 

If the instantaneous value of the saw-tooth at G is 
not zero when the sync pulse occurs, but is at some 
positive potential so that G 1s positive to E, then when 
the diodes conduct this voltage opposes the input to 


Fig. 2. idealized waveforms for the circuit of Fig. |. The 
sync pulses (a) and the waveform (b) are summed in (c) 
and (d) to show their combined effect on the two diodes 
when the relative phase difference is zero. The two extremes 
of phase difference are indicated in (e) and (f) on the one 
hand and (g) and (h) on the other. 
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V, but assists the input to V 
charged less and C, more than when G is at zero 
potential. The subsequent discharge current of C 
round D F E B D therefore exceeds the discharge 
current of C, round C F E AC. The difference 
between the currents produces a voltage drop across 
R,, making F positive to earth. Similarly, if G is 


Therefore, C, is 


negative when the valves conduct, V, passes a greater 
The discharge current of C, then 
and the potential of F 


current than V,,. 
predominates over that of C 
becomes negative to earth 

In practice, the input at G is a saw-tooth without a 
d.c. component. Ideally, it would pass through zero 
at the mid-point of its flyback. No output is obtained 
if the sync pulses coincide with this zero of the wave- 
form, but a positive output is obtained if they occur 
at a time when the saw-tooth is positive or a negative 
output if they occur at some other time when it is 
negative. 


Phase Relations 


The conditions are illustrated in a_ simplified 
manner in Fig. 2. It should be noted that the saw- 
tooth is shown here reversed in phase compared with 
Fig. | because, for simplicity, it is drawn as if it were 
applied to the transformer centre-tap instead of to 
the junction of the valves. The line pulses are indi- 
cated at (a) by the thin vertical lines and the saw- 
tooth is shown at (b), the two being at the correct 
position of zero relative phase. At (c) and (d) are the 
sum and difference of (a) and (b). The sync pulses 
coincide with the moments when the saw-tooth passes 
through zero and so the saw-tooth adds nothing to 
them. Both (c) and (d), therefore, show waves of the 
same peak value, one positive and the other negative. 
Both detectors pass the same current and the output 
is zero. 

The conditions in (e) and (f) are for the case when 
the saw-tooth is of different phase so that the sync 
pulses just coincide with the start of its flyback. If 
we reckon the peak-to-peak saw-tooth amplitude as 
one unit, so that the pulse amplitude is 2 units, then 
in (e) the peak value of the wave is +24 units and in 
(f) it is —14 units. 

The other extreme condition is shown in (g) and 
(h) with the saw-tooth so phased that the sync pulses 
occur at the end of its flyback. Here the peak values 
are +14 units and —24 units respectively. 

Over the extremes of phase shown, the input to 
one detector varies from +2} units to +14 units 
while the other varies from —1}4 units to —24. The 
combined output is proportional to the difference 
between them and 
so varies from +1 to 

1. The magnitude 
of the output varies 
with the peak-to- 
peak amplitude of 
the saw-tooth and is, 
to a first approxi- 
mation at least, inde- 
pendent of the am- 
plitude of the sync 
pulses, provided that 
they are the greater. 

In practice, the sync pulses will be wider than is 
shown in Fig. 2 and they will normally be accom- 
panied by reverse pulses 10 usec later, corresponding 
to the ends of the original pulses. The greater width 


Fig. 3. Waveform of differenti- 
ated line sync pulse 
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is not very important as long as the pulses are of a 
good deal shorter duration than the flyback of the 
saw-tooth. The reverse pulses are quite unimportant 
for, when they occur, the diodes are non-conductive 
and they are in the wrong sense to make them con- 
duct again. The fact that the sync pulses are rather 
like Fig. 3 actually makes very little difference. 

In the circuit of Fig. 1, it is the usual practice to 
make C,=C,=0.001“F, R,=R,=100k!? and R 
2 M®, while the other resistors are of relatively low 
value. When the diodes are conductive on the 
pulses, the charging time-constants of C, and C, are 
quite small. They are governed by the values of R 
and the diode resistance, which may total 5-10k? 
only. The charging time-constants are thus of the 
order of 10sec or less. There are two different 
discharging time-constants. The first governs the 
rate of discharge of C, and C, and so the voltage 
changes at C and D of Fig. 1 relative to earth when 
the diodes are non-conductive. This is approximately 
C.R, and is 100 sec—the line period. The time- 
constant for the output voltage is much longer, even 
if the effect of C, is ignored, and it approximates to 
2C,R,. It is about 4,000 usec in practice and, taking 
C, into account, it is 
considerably greater. 

The waveform at 
C of Fig. 1 relative 
to earth is of the kind 
sketched roughly in 
Fig. 4 and that at D 
is its inverse. This 
diagram is not to the 
same scale as the 
others. 

It will be seen 
that the sync pulses 
act as a kind of 
gating waveform to make the diodes conduct when 
they occur. The actual output of the circuit depends 
on the instantaneous value of the saw-tooth at the 
instant when the pulses occur. 

It is possible to imagine the circuit as being a kind 
of switching device which joins G and F whenever 
a sync pulse occurs. The output voltage, therefore, 
is brought to whatever is the instantaneous value of 
the saw-tooth at the moment the sync pulse occurs. 
Because of the time-constant C,.R,, the voltage 
remains substantially at this value until the next pulse 
comes along; it then changes or not according to 
whether the saw-tooth has a different value or not 
at this instant. 

When the sync pulses have, as they must have, a 
finite duration which is small compared with the 
flyback period, the voltage at G must vary during 
the pulse. Assuming a rectangular pulse and a linear 
flyback, it will be the mean value corresponding to 
the middle of the pulse that matters. Noise and 
interference will, in the manner explained in Part 1, 
alter the width of the sync pulse. The main effect 
will, therefore, be to alter the precise timing of the 
differentiated pulses applied to the diodes. There 
may also be some change in their width, but this 
is likely to be less than the change of timing. 

Noise and interference, therefore, alter the effective 
instant of switching and make it occur for an incor- 
rect value of the saw-tooth voltage at G. The output 
is thus affected and it is upon the time-constant that 
reliance is placed for reducing the effect of noise and 
interference. 


Fig. 4. 
of Fig. 2. 


Waveform at point C 
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In one particular case, however, the balance of the 
circuit gives immunity. If the conditions are adjusted 
to be of mean phase, so that the saw-tooth passes 
through zero when the sync pulse occurs the dis- 
criminator output is zero. If then a burst of severe 
interference comes along which obliterates the sync 
pulse completely, the diodes do not operate, the 
output remains zero and the jme-base remains quite 
unaffected. With less severe interference, which pro- 
duces a delayed pulse, the diodes conduct later than 
they should do and an unwanted output appears. 

One defect of the circuit ig obvious. Spurious 
pulses occurring at almost any time can cause diode 
conduction and so affect the output. Such pulses can 
be due to noise and interference and will certainly 
occur at half-line intervals during the frame pulses. 

It appears to be wrong in principle, therefore, to 
use as the gating waveform one which is subject to 
irregularities and it would seem much better to use 
the local waveform for gating. This can be done 
in Fig. 1 by reversing the signals; that is, by applying 
the local waveform in push-pull by T and the sync 
pulses in parallel across R,. The practical difficulty 
is that it is not so easy to develop the required wave- 
forms but, if it can be done, the circuit becomes 
quite immune to any interference except that which 
occurs while the diodes are made conductive by the 
local gating pulses. 

The question now arises as to what are the best 
waveforms for this kind of operation. The gating 
pulses should obviously be narrow and should occur 
at some little time after the time-base flyback has 
started. The flyback pulse clearly suggests itself as 
a possibility since it occurs at about the right time 
and is available with ample amplitude. It is, however, 
inclined to be on the wide side. 


The sync pulse waveform is more difficult. It 
should have a sloping part of more or less regular 
slope with equal positive and negative values and 
would, ideally, be like Fig. 5 
with its start and finish cor- 
responding to the beginning 
and end of a line sync pulse. 
It cannot be generated by 
making use of the two ends of 
the pulse, however, otherwise 
there will be a change of 
waveform during the frame 
pulse period; it is only the 
leading edges of the line 
pulses that recur regularly. 

It is not at all easy to de- 
sign a simple circuit which 
will produce the required waveform and it is prob- 
ably because of this that it is usual to employ the 
sync pulses as the gating waveform. Returning to 
this system, therefore, the saw-tooth input to R, in 
Fig. 1 is usually obtained by integrating the voltage 
pulse which occurs on the anode of the line output 
valve during flyback, or a related pulse obtained from 
a tapping on the scan transformer. This pulse is 
positive-going and of large amplitude, so that the 
integration is simple and cheap and rarely involves 
more than a couple of resistors and capacitors. 

The precise form of the phase detector has an effect 
upon the degree of immunity to interference and noise 
and upon whether or not the change of sync-pulse 
waveform during the frame flyback distorts the upper 
part of the picture. It also affects the pull-in range; 
that is, the range of free-running frequencies of the 


Fig. 5. Sync-pulse wave- 
form required for ideal 
operation. 
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time-base over which the circuit will lock in, when 
sync pulses are applied. Generally speaking, the bal- 
anced type of detector is to be preferred to the 
unbalanced. When the time-base happens to be 
correctly adjusted it gives no output, so if the sync 
pulses cease the time-base frequency is not altered. 
An unbalanced detector, when cvrrectly adjusted to 
the mean condition, gives quite a large output, so 
that if the sync pulses cease the time-base changes 
frequency by quite a large amount and it may not 
pull into step again when the pulses re-appear. It 
may be necessary to adopt special means for making 
it lock-in again. 

In any case, however, a time-base can pull into 
synchronism only over a limited range of frequency 
difference—the lock-in range. Once locked, however, 
it may hold in over a much wider range of control 
settings. One can have the condition, therefore. that 
the time-base will remain locked as long as the sync 
pulses persist, but lose synchronism and refuse to lock 
again (without manual adjustment of the hold control) 
if they are interrupted for a short interval. 


Stability 


The lock-in range depends mainly upon the time- 
constant of the circuit. If this is made large to secure 
good noise reduction the lock-in range becomes small. 
This is fairly obvious because the circuit is a low-pass 
filter. When a difference of frequency exists between 
the sync pulses and the time base, this difference 
frequency must be passed by the filter if there is to 
be any control voltage acting on the time-base. The 
larger the time constant is made, the lower is the 
difference frequency which is passed with any 
effectiveness. 

Once the time-base is in synchronism, however, it 
can remain locked for quite large changes of the values 
provided that they occur slowly, for slow changes 
are passed by the filter. 

Because of these effects it is often necessary to take 
special precautions in the design of the time-base to 
ensure that its free-running frequency remains within 
quite narrow limits. In the ordinary directly-locked 
tume-base the free-running frequency is normally 
several kilocycles below the locked frequency and 
quite large variations are permissible. It is quite nor- 
mal for a receiver to operate for months without the 
hold control being adjusted. 

The tuned-circuit type of flywheel-sync system des- 
cribed in Part 1 behaves in the same way as the directly 
locked time-base in this respect. In fact, the time- 
base is locked in the ordinary way by pulses. The fly- 
wheel circuit acts to generate nois¢-free pulses. 
With flywheel sync of the a.f.c. type, however, the 
permissible variation of frequency is relatively very 
small and may be a few hundred cycles only, if the 
time-base is to lock-in reliably without manual adjust- 
ment. Apart from effects due to the ageing of valves 
and components, the chief causes of frequency changes 
are temperature and supply voltage. Some form of 
stabilization is usually needed and it is common to 
include a tuned circuit in the time-base as an aid to 
frequency stability. 
~ It has already been mentioned that all forms of a.f.c. 
systems are negative-feedback circuits. In the closed 
loop formed by the phase detector, the filter and the 
time-base, there are several time-constant circuits in 
cascade and there is gain around the loop. It is 
possible, therefore, for the system to go into oscillation 
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at some frequency. The trouble arises through the 
time delay around the loop. If some change occurs, 
the response of the circuit, which should act 
to correct it, does not occur straight away but 
is delayed by the time-constants of the circuits. 
The change remains for a time uncorrected and a 
large correction voltage is built up. When this does 
start acting it may be excessive for the change existing 
at that moment and cause over-correction. 

It is almost invariably necessary to include a stabi- 
lizing circuit which acts to reduce the phase-shift 
around the feedback loop. In servo nomenclature, 
it is an anti-hunt circuit and it results in the output 
of the filter containing a component proportional to the 
rate of change of phase as well as to the phase differ- 
ence between the sync pulses and time-base voltage. 


Typical Circuit 


One form of this is shown in Fig. 6. This diagram 
shows a complete a.f.c. circuit of the balanced diode 
type and should be compared with Fig. 1; similar 
components in the two diagrams bear the same refer- 
ence letters. In Fig. 6, differentiation of the sync 
pulses is carried out by C,R, and the push-pull input 
to the diodes is obtained from the phase-splitter V,. 
This is an alternative to the transformer of Fig. 1. 

The saw-tooth is obtained by integrating the pulse 
on the line output circuit by R,, R, and C, in com- 
bination, C, being merely a d.c. blocking capacitor. 
The components R,C, form the main filter for inter- 
ference reduction and C, is for stabilizing the circuit. 
An alternative arrangement is to omit R,C, and make 
C, rather larger and then to connect in shunt with 
C, the series combination of a resistor and a capacitor 
for stabilizing. 

A drawback of having to include these stabilizing 
components is that since, of necessity, they make the 
filter respond more quickly to a change of input they 
do also reduce the effectiveness of the filter against 
noise and _ interference. 

They do not do so in quite ai 
the same way as a simple 

reduction of the time-con- 

stant would do, of course. 

In all flywheel sync cir- 
cuits, whether of the tuned 
circuit or the a.f.c. type, 
the noise and interference 
reduction is obtained by 
means of high selectivity in 
some form, so that the 
time-base is affected only 
by the cumulative effect of 
many sync pulses. It would 
appear to be ideal to make 
the selectivity so high (that 
is, the time-constants so 


Jong) that the integration 
effect persisted over several 
frames. Any break-up of 
the picture or displacement 
of the lines would then be 
impossible and noise or 
interference could affect 
things only by causing a 


Unfortunately, it is found in practice that this is 
not always practicable because the sync pulses them- 
selves do not recur sufficiently regularly. This is 
especially the case with outside broadcasts and, if the 
time-constant is made too great, the picture may have 
curved sides. In practice, it is often necessary to 
restrict the integration period to quite a few lines 
only. As a result, a certaim amount of line displacement 
can occur. It is, however, of a less troublesome character 
than with direct-locking. Lines do not tear out in an 
irregular manner, but a group of lines may move 
slightly sideways in a smooth fashion so that a vertical 
line in the picture may develop a small bulge. 

When only a moderate time-constant is used, trouble 
may be experienced from the half-line pulses which 
occur during the frame pulse. These will inevitably 
cause a change of output unless the phase discriminator 
is of a type which does not respond to them or unless 
the integrating time constant is so great that the output 
cannot change appreciably. In other cases, the time- 
constant must be small enough to enable the output 
to recover after the change before the picture modu- 
lation starts. 

In view of the drawbacks of flywheel sync (namely, 
its greater complexity, the need for a more stable time- 
base, the movement of the picture as a whole with 
any change, and the limited noise immunity imposed 
by transmitter effects) the writer’s view is that its use 
is not worth while under normal receiving conditions, 
in which receiver noise is negligible and external inter- 
ference is small. There is, however, no doubt at all 
that it is very much worth while in poor locations 
where interference is serious or where the signal is 
so weak that receiver noise is important. 

It is quite important not to be misled by foreign 
practice. The fact that flywheel sync is universal in 
the U.S.A. and is widely used on the Continent is quite 
irrelevant, because their television systems employ 
negative modulation whereas the British practice is to 
use positive modulation. 
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Complete a.f.c. circuit using a phase-splitting input valve and showing the anti- 
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Discuss the Future of 


Nor very long ago any mention of the word 
“non-compatible” in connection with colour 
television was considered almost indecent. In 
America the C.B.S. non-compatible frame sequential 
system had been tried and had proved a miserable 
failure, and everybody was pouring scorn on the 
F.C.C. for bringing it into operation. The wonderful 
new N.T.S.C. compatible system was introduced 
shortly afterwards and we all (or, at least, most of 
us) felt that this compatibility—a fascinating new 
idea—was the only sensible thing to have. 

Since then it appears that radio technical people 
in Britain have been pondering rather deeply over 
compatibility and all it implies, and as a result there 
has been quite a strong reaction against it. The 
main objections seem to be that when you shackle 
a new system (colour) to an existing old one (the 
present 405-line monochrome system) you are not 
only making things difficult for future generations of 
receiver designers, but putting a stop to the develop- 
ment of new colour systems. Moreover, the com- 
patible system which has now been tried out in 
America has not proved quite so successful as was 
at first hoped, and it appears to have one or two 
technical disadvantages, such as “buzz” on sound 
and dot patterns on the screen, which would not 
be very acceptable in this country. 

At the moment, then, there is quite a division of 
opinion on compatibility, and it was probably this 
that gave rise to the recent discussion at the I.E.E. 
on “whether compatibility is necessary for a colour 
television system in Great Britain.” Most of the 
contributions to this discussion were naturally con- 
cerned with engineering matters. It is doubtful, 
however, whether these helped to clear the air, for 
the whole issue of compatibility versus non-com- 
patibility is really bound up with economic and 
political considerations. For example, in commercial 
television, whether here or in America, the pro- 
grammes have to reach the largest possible number 
of people, so compatibility is almost an essential. 
With an organization like the B.B.C., however, there 
is no pressure from commercial interests and they 
can afford to develop a non-compatible service, with 
quality as the main criterion, even if there are very 
few people capable of receiving it at first. 


Systems and Apparatus 


But what exactly are the engineering considera- 
tions? What do “compatibility” and “non-com- 
patibility” really mean in terms of systems and 
apparatus? At the moment a compatible system for 
Britain is generally taken to mean an adaptation of 
the American N.T.S.C. system,* and, according to 
opinions expressed at the I.E.E. meeting, no other 
compatible system is likely to be developed. As is 
well known (and was admitted at the meeting), the 
N.T.S.C. system has'a degrading effect on the vision 
and sound of black-and-white receivers because of 
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Compatibility ? 


Colour Television in Britain 


interference from the colour sub-carrier. There is 
a general opinion, too, that this would be worse in 
Britain than in America owing to the superior video 
response of our receivers and the fact that the lower 
frame repetition frequency would not allow such 
effective cancellation of the sub-carrier dot pattern 
by the viewer’s eye. A partial solution would be 
to degrade the bandwidth of our receivers to just 
over 2Mc/s. Another problem mentioned at the 
meeting was that the N.T.S.C. system requires 
asynchronous operation (not locked to the mains), 
which would produce a visible beat effect on the 
screen as a result of interaction between the mains 
and the frame frequency. 


“ Adjacent-channel’”’ Scheme 


Most of the drawbacks of the ordinary N.T_.S.C. 
system can be overcome by transmitting the trouble- 
some colour information in an adjacent channel—an 
expedient which has already been demonstrated on 
a 405-line closed-circuit system.t This could still 
be considered as a compatible system suitable for 
Bands I and III, but it would be necessary for the 
“adjacent-channel” colour signals to overlap the 
monochrome signals of another station. Thus there 
would still be a risk of interference. However, the 
idea has not yet been proved impracticable (at least 
in this country), so it remains an interesting 
possibility. 

By moving the “adjacent-channel” system into 
Band IV and occupying a channel width of 7-8 Mc/s 
to avoid overlapping, the problem of interference 
could be overcome completely. This would then 
provide a compatible colour service in the u.h.f. 
region—as was advocated by one speaker at the dis- 
cussion. Existing Band-I monochrome receivers 
would not be able to receive the programmes (except 
with the addition of converters), but all new mono- 
chrome sets could be designed from the beginning 
for Band IV reception. 

There is a general feeling, however, that any colour 
system put into Band IV would probably take full 
advantage of the wider channels available (the T.A.C. 
have suggested 7.5-Mc/s channel widths) and work 
on a higher definition—possibly 625 lines. The pro- 
posal was, in fact, put forward at the I.E.E. discussion 
by the opener, E. P. Wethey, who envisaged a 
625-line non-compatible system with “adjacent 
channel” colour operating in Band IV. Mr. Wethey 
pointed out that this could, in a sense, be made com- 
patible by using a standards converter to change the 
625-line pictures to 405-line pictures, so that they 
could be transmitted in Bands I and III and received 
by existing monochrome receivers. An incidental 
advantage of the 625-line standard, also menticned 
at the meeting, was that it would facilitate programme 
exchanges with the Continent. A speaker who had 
had wide experience of compatible colour television 
in the U.S.A., however, maintained that the cost of 
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introducing a non-compatible 625-line 
Band IV would be prchibitive. 

When talking of non-compatible colour systems, 
then, it appears that engineers are concerned mainly 
with the use of wider channels in Bands IV and V, 
possibly higher definition, and probably “ adjacent- 
channel” colour signals. Thus one important prin- 
ciple of the American compatible system has not 
been thrown overboard—the idea of transmitting the 
brightness information and the colour information 
separately. This is now generally felt to be a good 
thing. If it comes to be regarded as an essential there 
is no hope for the old frame-sequential system, which 
is still considered a possibility for non-compatible 
colour transmissions. (This does not necessarily 
mean rotating colour filters at the receiver; tricolour 
cr. tubes can be used equally well.) The frame- 
sequential system gives good colour pictures and is 
simple in operation, but, unfortunately, is rather 
wasteful of bandwidth as it transmits a certain 
amount of redundant information. 

The question of bandwidth is, indeed, one of the 
main problems with non-compatible systems, and it 
came in for a good deal of discussion at the I.E.E. 
meeting. There is some difference of opinion on 


system in 
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whether receivers with wide bandwidths are expen- 
sive to manufacture. It was, however, agreed at the 
discussion that signals occupying a band of 7-8 Mc/s 
would increase the cost of programme distribution by 
cable and radio link. A more important problem is 
that radio transmission systems with wide bandwidths 
are more susceptible to the effects of multi-path 
propagation, and this would no doubt have a bad 
effect on colour phasing in the television pictures. 
It could be argued, too, against non-compatible 
colour systems, that they would take up valuable 
space in the ether, while compatible systems would 
make use of the existing television frequency alloca- 
tions. (The general reaction of television engineers 
to this is: if we don’t take the available space then 
somebody else will!) 

Finally, there are the general problems of trans- 
mission and reception in Bands IV and V. At the 
moment there is very little data available on the 
coverage obtainable from transmissions at these fre- 
quencies and Band IV receivers are only in the 
experimental stage. However, it was suggested at 
the discussion that by the time we are ready for 
colour television most of these difficulties will have 
been overcome. 


RESEARCH 


Summary of the Recent U.R.S.1J. Meetings 


SOME 300 delegates from twenty-one countries attended 
the 11th General Assembly of the International Scientific 
Radio Union (U.R.S.I.), which was heid in The Hague 
from 23rd August to 2nd September. The two main 
functions of the Union are: (1) to promote and organize 
research requiring international co-operation and (2) to 
promote the setting up of common methods of measure- 
ment and the standardization of measuring equipment. 
The work of the Union is carried on by eight commissions, 
each concerned with a specific aspect of radio research. 

Reference is made on p. 590 to a resolution on the 
velocity of radio waves made by Commission I (measure- 
ments and standards) which met under the chairmanship 
of Dr. R. L. Smith-Rose, who is also vice-president of the 
Union, This commission also decided to arrange for the 
international comparison of standards for measuring power 
at frequencies of 3,000 and 10,000 Mc/s, and to assist the 
International Radio Consultative Committee (C.C.LR.) in 
observations of the reception of standard frequency trans- 
missions from various countries. 

Dr. C. R. Burrows (U.S.A.) was chairman of Commis- 
sion II, which is concerned with the propagation of waves 
through the troposphere. Here the importance was 
stressed of studying propagation conditions in the v.h_f. 
and u.h.f. bands, in several parts of the world and under 
various meteorological conditions. Detailed knowledge is 
required as to the manner in which the received field 
strength is dependent upon the season, geographical loca- 
tion and the length of path and nature of the terrain over 
which the signal travels. 

The meetings of Commission [II were presided over by 
Sir Edward Appleton, end they dealt with various 
problems associated with the propagation of radio waves 
through the ionosphere. An important part of the pro- 
ceedings and the associated resolutions, was concerned 
with the detailed arrangements being made for wor:d-wide 
observations to be undertaken during the International 
Geophysical Year of 1957-58. On certain days of each 
month during that year, all nations in a position to do so 
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will carry out an intensive series of measurements of 
various atmospheric and terrestrial phenomena. A corre- 
sponding programme was also recommended by Commiis- 
sion IV, which, under the chairmanship of J. A. Ratcliffe, 
deals with atmospherics of terrestrial origin. The discus- 
sions at the meetings of this commission ranged over the 
subjects of the waveforms of atmospherics, “ whistlers ” 
and the measurement of the noise level which prevails in 
various parts of the world. 

Radio waves which arise from sources external to the 
earth’s atmosphere are the concern of Commission V 
(Radio Astronomy), which held meetings under the chair- 
manship of Dr. M. Laffineur (France). Here the radio 
scientist has developed a new field of research since the 
war, in which a great deal of knowledge has already been 
obtained on the radiation from the sun and stars at various 
frequencies above 30Mc/s. Improved techniques of 
reception have resulted from work in this country, as well 
as in Australia, Holland and U.S.A. Members of the 
commission have been responsible for the recent publica- 
tion by U.R.S.I. of three special reports in this field. 
These have considerably enhanced our knowledge of the 
distribution of radiation from the sun, and also of the 
distribution of neutral hydrogen atoms, which are 
identified by their characteristic line radiation at 
1420 Mc/s. 

The remaining two commissions of the Union held a 
number of discussions on subiects in the fields of radio 
waves and circuits (VI) under Professor S. Silver (U.S.A.), 
and radio electronics (VII) under Professor G. A. Woonton 
(Canada). A wide range of subjects was dealt with 
including information theory, and various aspects of 
circuits, aerials and wave-guides. 

The Proceedings of the Hague meetings will be pub- 
lished by the General Secretariat of U.R.S.I., 42 rue des 
Minimes, Brussels, from whom previous publications, 
including the special reports mentioned above, can also be 
obtained. The next meeting of the Assembly will be held 
in 1957 in Boulder, Colorado, U.S.A. R. L. S.-R. 
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a aa a 
Institution of Electrical Engineers 
London.—December Ist. “ The 
Vertical Radiation Patterns of Medium- 
Wave Broadcasting Aerials” by H. Page 
an Monteath. 
6th. Discussion on “ The 
pplications and Limitations of Elec- 
onic and other Computors” opened 
Dr. L. G. Brazier 
December 13th Discussion on 
Practical and Economic Problems in 
Maintenance of Domestic Television 
opened by V Green 


meetings will be held 
Place, W.C.2 
December 
“Courier to 
r il Communications ”’ y 
B. D. Terroni at 6.30 at the Albert 
Hall, Nottingham 
Cambridge Radio Group.—December 
Ith * Transistor Circuits” by E. H. 
woke-Yarborough at 6.0 at the Cam- 
sridgeshire Technical College. 
Mersey and North Wales Centre.- 
cember 6th Faraday lecture 
arrier in Communica- 
B. D. Terroni at 6.45 at 
nic Hall, Liverpool. 
ern Radio and Measure- 
December 2nd. “ Radio 
Hanbury Brown at 7.0 at 
Newcastle-upon-Tyne. 
int meeting with Newcastle-upon- 
ne Astronomical Society.) 

December 6th. “An Investigation of 
Characteristics of Cylindrical Sur- 
Waves” by Prof. H. E. M. Barlow 
4. E. Karbowiak, and “ Surface 
es” by Prof E. M. Barlow 
Dr. A. L. Cullen at 6.15 at King’s 

ollege, Newcastle-upon-Tyne 

South-East Scotland Sub-Centre.— 

December 7th “Technical Arrange- 
ments for the Sound and Television 
Broadcasts ff the Coronation Cere- 
monies y ' §. Proctor, M. J. L. 
r Williams at 7.0 at the 
North Bridge, Edin- 


lland Centre.-—December 
inical Arrangements for the 
levision Broadcasts of the 
Ceremonies” by W. S. 

L. Pulling and F. Williams 
James Watt Memorial 

Great Charles Street, Birming- 


Sub-Centre December 10th. 
lecture “Courier to Carrier 
f ms” by T. B. D. 
the Temple Speech 

District December Sth. 
iplifiers’”” by J. F. Coales 


Hatfield Technical College. 


British Institution of Radio Engineers 
London.—December 29th. Discussion 
Education and Training of Radio 
Engineers” at 6.30 at the London 
School of Hygiene and Tropical Medi- 
Kepp« tt, Gower Street, 


W.C.l 


Section.—December 
Applications of Elec- 

]. A. Sargrove (Sar- 

at 7.15 at the 

und Staffordshire Tech- 
Wulfruna Street, Wolver- 


th-Eastern Section. — December 

Logic, Algebra and Relays” by 
Emrys Williams at 6.0 at Neville 
Westgate Road, Newcastle-upon- 
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MEETINGS 

Merseyside Section.—December 2nd 
“ Electronics in Materials Handling” by 
L. Landon Goodman (British Electrical 
Development Assn.) at 7.15 at the 
College of Technology, Byrom Street, 
Liverpool, 3. 

Scottish Section.—December 2nd 
“Some Interesting Applications of Elec- 
tronics to Photography” by D. M. Neale 
(Ilford, Ltd.) at 7.0 at the Institution 
of Engineers and Shipbuilders, 39, Elm- 
bank Crescent, Glasgow, C.2 


British Sound Recording Association 

London.—December 10th. “ Magnetic 
Sound Stripe Recording on 16mm 
Film” by W. C. C. Ball at 7.0 at the 
Royal Society of Arts, John Adam 
Street, W.C.2. 

Manchester Centre.—December | 3th 
“Balance and Control and Acoustics” 
by M. R. G. Garrard at 7.30 at the 
Engineers’ Club, Albert Square, Man- 
chester. 


Television Society 
London.—December 10th 

vision Circuit Refinements” by 

Banthorpe (Derwent Radio) at 

Cinematograph Exhibitors’ Association, 

164, Shaftesbury Avenue, W.C.2 


Royal Society of Arts 

Commonwealth Section. — December 
2nd. “ Broadcasting in the Colonies” 
by J. Grenfell Wi'liams (B.B C. Colonial 
Service) at 5.15 at John Adam Street, 
London, W.C.2 


Institution of Production Engineers 

Manchester.—December 2nd. “ The 
Electronic Control of Machine Tools” 
by E. Heys at 7.15 at Reynolds Hall, 
College of Technology, Sackville Street, 
Manchester. 


Incorporated Practical Radio Engineers 

South Coast Section.—December 9th 
“ Television Servicing Equipment” by a 
member of the staff of Marconi Instru- 
ments at 7.30 at the Kings Arms Hotel, 
Castle Street, Christchurch. 

North #’est Section.—December 6th 
“ Aerials for Commercial Television ” 
by P. Jones (Aerialite) at 7.30 at the 
Barley Mow Hotel, Turner Street, High 
Street, Manchester, 4. 


CLUB NEWS 

Birmingham.—At the meeting of the 
Slade Rad‘o Society at 7.45 on Decem- 
ber 10th at the Church House, High 
Street, Erdington, B. V. Somes-Charliton, 
of Pye, Ltd., will give a survey of tele- 
vision camera developments and demon- 
strate the Pye miniature industrial 
camera. 

Cleckheaton.—T.R.F. receivers will 
be dealt with by J. E. Church (G2BMC 
at the meeting of the Spen Valley and 
District Radio and Television Society 
on December Ist. Members of the 
Bradford Radio Society will be the 
club’s guests on the 15th, and on the 
29th F. Jowett (G2FIS) will speak on 
superhets. Meetings are held at 7.30 
at the Temperance Hall, Cleckheaton 

Newark.—At the meeting of the 
Newark and District Amateur Radio 
Society at 7.0 on December Sth at the 
Northern Hotel, Newark, A. Hall will 
talk about valve-voltmeters. 


MODEL G 7822 
This new Ribbon 
microphone with 
superlative perform- 
ance and attractive 
streamlined appear- 
ance is of excep- 
tionally small size 
and weight, measur- 
ing only Iliin in 
diameter 


With high sensitivity 
and minimum of feed- 
back effects, it can 
be supplied in satin 
chrome or bronze 
finish, and with ad- 
ditional switch-box 
attachment if desired 


MODEL 
BD 10 


Bow! Diffuser 
type speaker in heavy material 
Very effective for multi-speaker 
diffusion systems over wide areas, 
and equally suitable for speech or 
music reproduction. Finished in 
Hammer surface beige enamel 


The TRIX ELECTRICAL 
COMPANY LTD. 


1-5 MAPLE PLACE, TOTTENHAM 
COURT ROAD, LONDON, W.! 


RANDOM RADIATIONS 


By “DIALLIST” 


TV Extensions 


MANY people like to be able to use 
the television receiver in either of 
two rooms at will. It is simple 
enough to make such an arrange- 
ment; but it’s surprising that one 
should so often find the job wrongly 
done, “Can’t understand what's 
amiss with my T'V set,” said a friend 
not long ago; “ In the drawing room, 
which is right under the aerial, it 
gives a poor and rather jittery pic- 
ture; but in my own sitting room it’s 
as good as one could wish. Funny 
thing is that when it’s working in 
my room there’s about an extra 30ft 
of aerial cable in use: surely that 
shouldn’t cause reception to be 
better?” You'll guess at once what 
I found. The feeder had been con 
nected so that the whole of it was 
always in circuit. Thus, when the 
set was used in the drawing room the 
portion running to the other room 
formed a 30ft dead end. The proper 
method, which avoids all dead ends, 
is to connect the dipole direct to the 
nearer skirting-board socket, and to 
it alone. The far end of the exten 
sion feeder goes direct to the distant 
socket, its near end being fitted with 
a plug and clipped to the skirting 
board near socket No. 1. In this way 
the extension is out of circuit until 
the set is needed in the distant room, 
when it is connected to socket No. 1. 


Suppressors Again 
THE Assistant Postmaster-General 


is not, I fear, a reader of Wireless 
World. Had he been, he might have 
given a better answer to the question 
recently put to him in the House 
about the possibility of introducing 
legislation to make the fitting of 
ignition interference suppressors 
compulsory for all cars, as had been 
done for rear reflectors. He sug- 
gested it would “entail recruiting 2 
corps of inspectors to go round look- 
ing at every motor car.” I would re- 
mind him that it was pointed out 
months ago in W.W., when a similar 
answer was given in the House, that 
enforcement could be effected with- 
out adding a single man to the police 
force. Every police car is radio- 
equipped, as are many police motor 
cycles. Any such vehicle has only to 
switch its v.h.f. receiver to a.m. to 
become an admirable detector of 
ignition interference. No need to 
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take the motor patrol officers off their 
more important duties; all that they 
need to do is to turn their attention 
to interference detection for occa 
sional spells. Any offending car 
owner would receive a notice to put 
things right within, say, seven days 
and a warning that if he doesn’t do 
so he'll be fined next time he’s 
caught. As no motorist could tell 
whether a police vehicle was or was 
not “detecting,” I’m sure that this 
system would be as effective as are 
the P.O. detector vans against TV 
licence-dodgers. 


A Disclaimer 

Let me say at once that I don’t 
hold shares in any of the concerns 
that make ignition or other sup- 
pressors. I only wish I did! Nor 
am I personally much of a sufferer 
from ignition interference. My home 
in the country is not near a main road 
and on the average the number of 
cars passing it during the television 
programmes is not more than five or 
six an hour. More than that, my 
aerial, 45 feet above the level of the 
road and over 100 feet from the 
nearest point on its surface, cannot 
“see” passing cars since a good solid 
chunk of house intervenes. More 
even than that, my aerial is 550 feet 
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TECHNICAL BOOKS 


RADIO LABORATORY HANDBOOK. M. G. Scroggie, B.Sc., 


M.LE.E. 6th Edition 


RADIO VALVE DATA. 
“Wireless World”’ 


SHORT-WAVE RADIO AND THE 
Engineering Division, 


Bennington, 


“WIRELESS WORLD” 


4th Edition Compiled by the Staff of 


above sea level and brings in such 
a whacking signal from Alexandra 
Palace that no small amount of 
attenuation is required. In other 
words, the signal/noise ratio is pretty 
good. Again, though I’m keenly 
interested in television theory, the 
programmes are a very minor source 
of entertainment to me. With these 
things in mind, you'll see that so far 
as the effects of ignition interference 
on TV reception are concerned, I 
have few axes of my own in need 
of grinding. But I am deeply con- 
cerned about its adverse effects on 
the progress of television. Some of 
my friends who live on or near main 
roads now make little use of their 
television receivers. Others are not 
renewing their licences as they fall 
due. Every reader of W.W. who 
owns or drives a car has important 
issues at stake. If television is not 
his livelihood it is a major interest. 
I just can’t and won’t believe that 
the man who owns any sort of motor 
vehicle is unable to afford the shilling 
or two needed to prevent the slow- 
ing down of television development 
which must be a consequence of the 
prevalence of ignition interference. 


Why Not Uniformity ? 

IT’S a mystery to me why the manu- 
facturers of domestic television 
receivers can’t, or at any rate don’t, 
agree to use the same set of names 
for the “ user” control knobs; those, 
I mean, that are outside the cabinet. 
When the completely non-technical 
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RADIO INTERFERENCE SUPPRESSION as srr » Radio 
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SOUND RECORDING AND REPRODUCTION. 
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man-in-the-street buys a new set, he 

may have to accustom himself to 

controls differently arranged, and 

with a fresh set of names for them. 

“Height,” he understood easily 

enough; but what is “frame ampli- 

tude”? Is “horizontal form” the To THE EXTENSIVE BULGIN RANGE 
same thing as his old “line line- 

rity”? There doesn’t seem to be 

1 knob labelled “contrast”; can Details of other BULGIN lines are 
“picture control” be the same) available in 144 page catalogue, 
thing? I needn’t give further | Ref. 193 WW. price J/- post free 


examples. Yes, I know that the dealer 
who installs the new set should 
explain the knobs and their uses. 
But not all dealers bother to do so. 
I know, too, that the buyer of a set 
should read the “book of words” 
that accompanies it. But some who 
start to do so don’t get very far, 
especially if they are confronted by 


puzzling new names. I hope that | 


manufacturers will get together and 
produce a single set of names for the 
ontrols 


Robbing Peter to Pay Paul? 
FROM the Television Act, 1954, one 
gathered that the Independent Tele- 


vision Authority’s annual subsidy | 


was to be found out of the receipts 
from general taxation, for Section 11 
of the Act reads: 


“The Postmaster-General may, with | 
the consent of the Treasury, pay to the | 
Authority out of moneys provided by | 


Parliament, such sums, not exceeding 


seven hundred and fifty thousand | 


pounds in any one financial year, as 
he may with the consent of the Treasury 
jetermine.” 


But the section of the B.B.C.’s 


annual report for 1953-54 devoted to | 


finance makes one think a bit, for it 
throws a rather startling light on the 


intended source of those “moneys | 
provided by Parliament.” Here is 


what it says 


“The Exchequer will retain} 


£2,000,000 from licence revenue in each 
of the three years [from March, 1954] 
and the Post Office will receive a pro- 
portion estimated at £1,600,000 a year 
to cover the cost of collecting fees and 
dealing with interference. In addition, 
£750,000 per annum will be given to the 
Independent Television Authority in 
each of its first two years of operation. 
The remainder will come to the B.B.C.” 
The italics are mine.) 


If the B.B.C. statement is correct 
then it is not only contrary to the 
Act but also to the statement made 


by Mr. Gammans earlier this year | 
when announcing the increased | 


licence fee. He then stated that by 


stabilizing the amount taken by the | 
Exchequer from licence fees at | 
‘ 


2 million it would be possible to 
provide the subsidy for the L.T.A. 
without reducing the amount that 
would otherwise accrue to the 
B.B.C.” Them’s my sentiments, too! 
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INSTRUMENT PUSH SWITCH 


Single-pole, one hole * dead ' 
fixing to }in. @ holes, with max. 
panel thickness of 13/32in. 
Chrome bezel, black push 
button, highly polished Bake- 
lite. Rated at | A., at 110 v. 
Self-cleaning contacts. List 
No. MP.12. 


ANTI-CORONA CONNECTOR 


New Ozone-proof P.V.C 
moulded C.R.T. boss connec- 
tor. With large brim for 
protection against leakage by 
dust, shock, etc. 


LIST Nos. P.497 FOR STANDARD 
BOSS, P.498 FOR OCTAL BOSS. 


STREAMLINED POINTER KNOBS 


These two new sleek and 
streamlined matching pointer 
knobs are inspired by the 
latest leading trends in instru- 
ment Knob design. Manu- 
factured in glossy black Poly- 
styrene. Each fitted with 
4BA steel screw at 180° from 
pointer, screw engages with 
the inset nut. The smaller 
model (List No. K.420) mea- 
sures—Radius to pointer tip— 
gin.; and the larger mode! 
(K.421) measures—Radius to 
pointer tip:—I fin. 


ON 


OF CRITICS 


A. F. BULGIN & CO. LTD., BARKING, ESSEX 
MANUFACTURERS OF RADIO AND ELECTRONIC COMPONENTS 
Telephone: RiPpieway 3474 (5 lines) 


UNBIASED 


The First Wireless Patent 


ONE OFTEN HEARS elderly 
people talk glibly of the good old 
times but we have only to examine 
these allegedly happy days to realize 
that we have good cause to be thank 
ful that we live in this present day 
and age. Let us, for instance, cast 
our minds back from 1954 to 1854 
and instantly we are reminded that 
just a hundred years ago we went to 
war with Russia, whereas in 1954 
all is peace between us and that great 
country, the giant strides of science 
since the carnage of the Crimea 
having made the very idea of war 
between civilized nations unthink 
able. 

Now all this has not the remotest 
connection with wireless and electro 
nics except that when delving into 
the history of 1854 I came across 
what seemed superficially to be the 
first British wireless patent. It was 
granted to James Bowman Lindsay 
on June Sth, 1854, but although a 
“ wireless” link was used there was 
no question of electro-magnetic 
waves, communication being by con- 
duction between metal plates im- 
mersed at the opposite sides of a 
river. 

But this patent of a hundred years 
ago has, at any rate, as close a link 
with modern wireless as has the first 
radar patent—granted to Hulsmeyer 
just fifty years ago in 1904—with 
modern radar technique. The real 
interest in Lindsay’s century-old 
“wireless” patent is that the inven- 
tor’s claims were investigated by 
Mr. (later Sir) William Preece, who 
performed the same office for Mar 
coni nearly half a century later. 

Preece didn’t see any future in 
Lindsay's invention and pointed out 
to him that Morse had accomplished 
the same thing in the U.S.A. twelve 
years earlier. Contrary to popular 
supposition, Sir William Preece 
wasn’t over-enthusiastic with regard 
to Marconi’s pioneer work although 
he did help him considerably. On 
the whole I think we had better con- 
tinue to celebrate June 2nd, 1896, as 
the date of the first British wireless 
patent rather than June Sth, 1854; 
after all, conduction and electro- 
magnetic wave propagation are two 
very different things 


Points of View 


FROM up North, where life is grim 
and earnest and not as it is in Lon- 
don—filled with the luxury that 
ruined ancient Rome, a correspon- 
dent has written to me criticizing 
certain aspects of the National Radio 
Show which displeased his practical 
Northern mind. He suggests that the 
organizers might have done worse 
than to visit the Manchester Business 
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By FREE GRID 


Efficiency Exhibition to see how a 
show should be organized and 
staffed. 

I cannot altogether agree with him 
for surely the radio show—or at least 
that part devoted to domestic listen 
ing and viewing—should suggest joy 
rather than soul-destroying com 
merce. I, for one, like my listening 
and viewing to be associated with 
carpet slippers and an armchair and 
have no wish to be compelled to en 
joy myself efficiently I am also 
rather partial to the restful atmo 
sphere of the radio exhibition where 
some of the stands, as at the Motor 
Show, are staffed by delightfully 
languid young men—real matinee 
idols—who couldn’t care less whether 
I bought their firm’s products or not 
I prefer that to the high-pressure 
salesmanship horror which the 


«—and thou . . 


phrase “business efficiency” sug 
gests to my mind. Quite frankly I’m 
not efficient and have no wish to be. 
In the words of dear old Omar, “A 
jug of wine, a loaf of bread—and 
hoe . we 


A Plea for Myriacycles 


SPEAKING as one who was brought 
up on metres I found it as difficult 
to change over to kilocycles and 
megacycles as those brought up on 
feet did to change over to metres 
This latter change was made, I 
believe, after the Berlin Radio Con- 
ference of 1903. It was, of course, 
all right to deal in metres in the 
days when wireless wavelengths 
ranged from about 200 metres up- 
wards, but in these microwave days 
it would mean dabbling in decimals 


and much use of what a certain 
V.ILP. anathematized as “those 
damned dots.” 

Unfortunately the changeover to 
frequencies instead of wavelengths 
hasn’t killed the wretched dots 
which cannot always be seen at a 
glance by those like myself who have 
to use glasses. Personally, I found it 
very irritating to study the list of fre- 
quencies of the B.B.C.’s_ proposed 
f.m. stations in the September issue 
of W.W. Not one out of the whole 
27 of them was a whole number. 
Surely it is a mistake to use mega- 
cycles at all? The word has no 
numerical value in its mother tongue, 
whereas the word myriacycle would 
really mean 100,000 cycles or, in 
other words, 100kc/s. The list of 
frequencies to which I refer above 
would thus range from 881 mc/s to 
945 mc/s; I use the abbreviation 
mc/s to distinguish it from the exist 
ing Mc/s 

Apart from the foregoing argu 
ment, the word miriacycle is more 
euphonious than megacycles, an im- 
portant point to bear in mind as we 
technical people surely don’t want to 
be regarded as more uncouth and 
uncivilized by poets, artists and men 
of letters than we are at present. 


Watson-Watt’s Bloomer 


A KINDLY correspondent has sent 
me a newspaper cutting recording 
that Sir Robert Watson-Watt the 
radar pioneer had been fined in 
Ontario, Canada, for speeding after 
being caught in a special police trap 
in which use was made of the 
principles of radar The Star, 
in a praiseworthy poem, compares 
his fate with that of Dr. Guillotine, 
the French physician who invented 
the instrument of execution which 
bears his name and by which he him- 
self later suffered the extreme 
penalty. 

I think, however, that a more 
homely instance of this sort of thing 

although by no means so exact a 
parallel—is provided by the story of 
the late Mrs. Bloomer who, with 
modesty as her sole motive, invented 
the cycling garment which I cannot, 
of course, discuss in detail in the 
austere pages of W.W. She reckoned 
without the prejudice and prudery of 
the “refained” and the coarse jests 
of the vulgar, and so on her first out- 
ing awheel a blushing young con- 
stable was forced to escort her to 
the police station for her own pro- 
tection. There was, in his opinion, 
a risk of “a breach of the peace 
being occasioned.” It appeared that 
certain young bloods in the crowd 
with a boat-race-night mentality 
threatened to “debag” her, to use 
the jargon of a later age. 


Wirecess Wori_p, DecemBer 1954 


DECEMBER, 1954 


NEW 


Wrreiess WorLpD 


LIEAIK 


* 


Make this 


THE HEART 
of your 


HI-Fi EQUIPMENT! 
TL/10 POWER AMPLIFIER 


This 10 watt amplifier maintains, in 
every respect, the world renowned Leak 
eputation for precision engincering, 

1¢ appearance and fastidious wiring 


SPECIFICATION 
Circuitry 


A triple 


Maximum power output: 10 watts. 
Idb 20 c/s to 20,000 c/s. 
1,000 c/s, 7.5 watts output 


Frequency Response: 
Harmonic Distortion: 0.1% 
Feedback Magnitude: 26 db, main ioop. 
Damping Factor: 25 


Hum 80 db referred to 10 watts. 


Loudspeaker Impedances: i6 ohms, 3 ohms, and 4 ohms. 


oop feedback circuit based on the famous TL/1!2. 
he output transformer is the same size as in the TL/I2. 


TL/1O AMPLIFIER & 
“POINT ONE” 
PRE-AMPLIFIER 


27 GNS 


COMPLETE 


A price made possible only 
by world-wide sales. 


“POINT ONE’’ PRE-AMPLIFIER 


The handsome gold escutcheon plate 
contributes to the elegant appearance 
and blends with all woods 
Pickup 
he pre-amplifier will operate from any 
pickup generally available in the world 
A continuously variable input attenuator 
at the rear of the pre-amplifier permits 
the instantaneous use of crystal, moving 
iron and moving-coil pickups 
Radio 
he radio input sockets at the rear permit 
the connection of the LEAK VS. tuner 
unit. An ‘nput attenuator is ficced H.T 
and filament supplies are available from 
the pre-amplifier 
Distortion 
f the order of 0.1% 


% Write for leaflee V * 
H. J. LEAK & CO. LTD., BRUNEL ROAD, WESTWAY FACTORY ESTATE, ACTON, W.3 


’Phone : SHEpherds Bush 1173/4 


Telegrams : Sinusoidal, Ealux, London 


* Hum 
Nogligible, due to the use of recently 
developed valves and special techniques 
é Input selector 

adio, tape, records; any and all record 
can be accurately equalised 
* Treble 
Continuously variable, + 9 db to 15 db 
at 10,000 c/s. 

Bass 
-ontinuously variable, + !2 db to 
db at 40 c's 
Volume Contro! and switch 

he switch controls the power supply 
to the TL/10 power amplifier 
*% Tape Recording Jacks 
An exclusive feature, Readily accessible 
jacks arc provided on the fronc pane! for 
instantaneous use with Tape Recorders 
which have bu: t-in (low ‘evel) amplifiers 


Cables : Sinusoidal, London 
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THE SUPERIOR [Sin. 


up to the minute 
big picture TV 
for only £37 10s., 
A 20-valve tele 
visor for the 
amateur construc 
tor, all compon- 
ents, valves and 
15in. Cossor Cath 
ode Ray Tubs 
costs £37 10s., 
plus £1 carriage 
and insurance or £12 10s. deposit 
and 12 monthly payments of 
£2 ils. 6d. Constructor’s enve- 
lope giving full details and blue- 
» 7/6. Returnable within 14 
if you think you cannot 
make the set 


226 Une 


Kit 
prses 40 
control unit, starter lamp, lamp 
holders, clips and wiring dia- 
gram Price, less tubs 22/6, 
plus 1/6 post. With tube, 30/-, 
plus 3/6 carr. and insurance 


SENT FOR £1 ONLY 


BLACK AND DECKER 
ELECTRIC TOOLS 


> 


com 
watt 


£5 19s. 6d. or £1 
deposit Bench stand for drill, 
£3 7s. 6d. Lathe stand for drill, 
£S Ss. or £1 deposit. The three 
items supplied for £14 12s. or 
43/- deposit 


= 
“il 


fitted 


tin. drill, 


PLUGS 
FOR 
MODERN 
VALVE 
HOLDERS 


Each is} 


with a rubber shroud 


For B7G button base and type 2 | 


for B8A. Price 1/4 each, discounts 
for quantities. 
BE PREPARED 
KPa es for a cold 
winter by 
\ making our 
5 lowcost 
*4/ f Electric 
—_ _ Blanket. 
27 yards of special 
heater wire and blueprint, 20/-, 
Blueprint only, 1/6. Alternatively 
make a Bed Warmer. Construc 
tional data, 1/6 
BARGAIN FOR 
CONSTRUCTORS 


Modern style cabinet in contrast- 
ing veneers, with metal chassis 
three knobs, coloured scale, and 
Price 29/6, post, et 
other components 

build 2-waveband superhet. Price 
£5. Data, 1/6 (free with com 


to 


| ponents). 


SEE OVER > 


Unit for breaking down—offered at only a little over 


| 6 Aladdin jin 


|6 metal 
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THE WINDSOR 5-VALVE SUPERHET 
This is a 5-valve A.C. superhet 


covering the usual long, med- | 


jum and short wavebands 


It has a particularly fine clear | 


extra long 
The latest 
used and 
and 


dial with an 
pointer travel 

type loctal valves 
the chassis is complete 
ready to operate Chassis 
size 15in 6in 6in 
Price £9 19s. 6d. complete with 
8in. speaker Carriage and 
insurance 10/- H.P. terms 
£3 7s. deposit 


THE “ WINDSOR” 5 
TABLE RADIO CABINET 
Due to a special purchase, we are able to offer this very fine cabinet, size 
approx. 154 x 14 6hin.—walnut veneered and satin finished 39/6, 
carriage and packing 3/6. 
Note. This cabinet is the correct one for the chassis above with 6}in 
speaker 


£15 


VALUE FOR 


£5 


These really first- 

class receivers were 

made by one of our 

most famous com- 

panies for inclusion in an expensive 

radiogram. They are undoubtedly 

a serious listener’s receiver. Particularly suitable in bad reception areas 
as they have an H.FP. stage and a tuning indicator. These tune 5 wave bands 
including short waves up to 11 metres. We have a few only of these left 
as illustrated but less valves and less power pack. Otherwise in very 
good condition having never been used. Price £5 only, plus 7/6 carriage 


THIS MONTH'S SNIP 
A SILVER 


STEEL TOOL 
ROLL 


This most useful kit fontains three sizes of standard screwdrivers 
two sizes of Phillips screwdrivers, a taper reamer and a taper spike 
All designed to slip into a 10,000-volt tested handle, and all made 
from specially hardened tool steel, complete in wallet tool roll 
Price 12/6, post free. This is an invaluable set of tools for everyone 
who uses tools. 


THE F.M. FEEDER UNIT 
All the parts necessary to make the 
Denco F.M. Unit are now avail- 
able The unit gives an A.F 
output suitable for feeding in at the 
pickup sockets of any standard 
broadcasting receiver and super- 
ior results can be expected. The 
full constructional details as pre- 
pared by the Denco technicians are 
available—price 1/6 ost free 
Alternatively, they will be given 
free to those ordering all the parts which come to £6 7s. 6d., 
plus 2/6 post and packing. Note: four valves and everything including a 
prepared metal chassis is supplied. Approximate chassis measurements 
are 6 * 6 x 1). Demonstrations at our branches 
BREAKDOWN PARCEL 
the 


asily 


price of the 


Note be removed 


Aladdin Coil Formers it contains All parts can e 
as they are all bolted together. The unit contains 

Coil Formers with 1 moulded diode valve 
20 mica condensers 
silver and ceramic 


holder 
dust cores : moulded, 
cans for above coil 
formers 

1 4-position 12-pole switch 

6 miniature R.F. chokes 

2 25-mfd. 25-v. electrolytics 

30 paper tubular condensers 

002 to .1 mostly for 450 v, 1 very useful chassis, size 18 x 
56 carbon resistors, values from 5 Shin 

} watt to 2 watt Plus dozens of nuts, bolts, screws, 
2 medium-size R.F. chokes washers, and other useful items 
7 moulded octal valve-holders. such as fin. spindle extenders, etc 


Price anly 7/6, post and packing 2/6 


7 insulated top caps for 
4 components strips (on 
one ll-way, one 
3-way 


valves 
40-way, 


5-way, and one 
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CABINETS 
19,6 
You can 
make an ex- 
cellent bass 
setiesx 
cabinet 
with this 
well-made 
veneered 
and polished 
walnut cabinet. Limited quantity 
offered at 19/6. Carriage, etc., 3/6 


LAST FEW 
£3 19s. 6d. 
The Lectross 
warms room as 
it dries clothes, 
towels, etc. Size 
3ft. wide, 3ft. 
high and Sin. 
deep. Works 
off A.C. or D.C 
mains, consum- 
ing 650 watts 
guaranteed, Pr, 
6d., plus 7/6 carriage. 


INSTANT HEAT 
CONVECTOR 
4ft. long; made from heavy gauge 
sheet steel (galvanised), 1 kw., 
suitable A.C. or D.C. Price £2 
or with thermostat £3 15s. 
Note: The thermostat mounts 
separately and will control up to 
three heaters. 


THE 
CHIMELITE 
It is a hall light as 
well as a chime 
and you can make 
it in a couple of 
evenings for the 
total cost of only 
19/6, including in- 
structions Post, 
etc., 2/- Data 
available separate- 

ly, price 2/-, 


We can now 
offer a kit 
of parts 
suitable 
for making 
1 multimeter to measure A.C. 
volts well as D.C. 
milliamps and ohms 
for kit containin all 
essential items including moving- 
coil meter, metal rectifier, resis- 
tors, range selector, calibrated 
scale, etc., is 19/6d., plus 1/- post 
and packing. The D.C. only ver- 
sion is 15/-, plus 9d. P. & P. 
For the benefit of those who have 
already made up the D.C. only 
version we are offering the recti- 
fier and other parts necessary for 
the A.C./D.C. version as a 
separate kit. Price 5/6d. post free. 
OCCASIONAL RADIO 


Bs 


as 


Building our all-mains radio re- 
ceivers is simplicity itself. Every- 
thing down to the last nut is 
supplied, and fits together pro- 
fessionally. The one above we 
call the “ Occasional,” in a choice 
of Ivory or Walnut and the T.R.F. 
costs £5 10s, to make, H.P. terms 
being £2 deposit. 
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,, ALLMAINS A MILLIBAR BAROMETER §&© 


| If you are in- 
en 


orology, then you 
handy 


: hd. will be interested 
be midget A.C CHRISTMAS PRESENT sy q to know that an 


4D.C. 3-valve article appeared in 
amains re- one of the leadin; 
ceiver givirg meteorologica 
powerful re- journals showing 
ception over long how the Ex- . 
and medium waves. R.A.F. Sensitive Altimeter can 
All component become a first-class highly sensi- 
parts, including tive yet robust aneroid barometer. 
valves, coils resis- We offer the sensitive altimeters 
tors, etc., but not in good condition with instruc- 
loudspeaker and tions at 17/6, plus 1/- postage. 
cabinet (you may A MILLIBAR BAROMETER 
already have these) will cost you Note: We have a limited quantity 
mily 19/6 plus 1/6 post—data avail- of these altimeters complete but 
able separately 2/-, post free needing adjustment, price 7/6 


1’9 ». each 


GLASS SCALES 4/- ADOZEN 
Post 6d = 


OL 
winING cLears \S os 7 


two 


Children of all enjoy playing 
records and will be overjoyed to own 
the 


alongside. 


ages 


illustrated 
the 
and 


fine portable 
This 
spring 


uses 
Garrard motor 


a 2-valve battery amplifier 
The case is in two-tone imi- 
crocodile/lizard skin 


£9/17/7—car- 


tation 


Special Price 


riage 7/6 extra. 


3 
THE ELPREQ NOBLEMAN 


A 70 Gn. 


groove 


three groove 


RADIOGRAM direct 


from makers for only 10 Gns. 

An exceptional bargain this month 
is our assorted parce! of glass scales. 
A most useful collection for all who 
make up experimental or other 
radios, We offer twelve glass scales 
mostly in two or three coloars for 
4/- plus 9d. post and packing. 
Limited quantity only 


Or £7 deposit. 


of furniture yet a most 
figured walnut lined 


i MLR 
rRIMMER 
I 


ng spindled 
gang 75 p.f. 2 


A beautiful piece 
up-to-date radiogram 
sycamore—radio raised to comfortable 
level—compartment for records—5S-valve 
A.C. mains superhet, covers long, medium 
and short waves—all latest refj{nements 
negative feed-back tone control, etc.— 
large multi-coloured edglet dial—latest 
Collaro three-speed auto-changer with the famous *‘ Studio ” pick-up 
—plays all types of records perfectly 


CLEVELAND TAPE RECORDER 


This instrument 
Mk. IIIU Truvex 
and the Cleveland Wide Band 
Amplifier with a special high 
flux speaker and forms one of the Ex- 
finest tape recorder combinations tremely 
available to-day It will, of small, car- 
course, play pre-recorded tapes bon gran- 
as well as make its own record- ule ty 
ings of radio, music, meetings, 

telephone conversations, letters, 

etc., etc This model should be 

available before the end of the 


> 


APPLI- 
ANCE 
LEAD 
Appliance lead 7ft. 6in. long 3- 
core, 23/36 with thread bound 
prepared ends. 1/3 rt lead or 
12/- ner dozen cads—large 
quantity available 


BUTTON MICROPHONE 


Hi 
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combines th 
CABINET Tape Deck 
Perfect, with 
Ready to take 
for batteries or 
Size 12in 10}in 
and packing 2/6 


PORTABLE 
Rexine covered 
back and handk 


Be eaus 


i 
i 


BULKHEAD NOVELTY 


will be 


INSULATOR 
Pyrex with 
idand fixing ring 


8’6 


Post 9d 


Prine ING 


glass 


COIL 
METERS 
2}in 34in 
across face), 
flush mounting, fol 
avaliiat 0-30 mA 
and 1-500 mA 


owing types 
0-300 mA 


a 


UNBREAK ABLE 


eerie Ay 4) 
a eas =H 
36 


CLOCK 
CASE 


year and the price 


Hire Purchase 


BEDROOM-NURSERY All 


set 


the parts, 
MAINS MIDGET RADIO back—in fact everything will cost you 

only £3/15/- 
is economical to 


£45 


terms if req 


cabinet, valves, 


plus 2/6 postage 


run, too 


uired 


knobs, 


he 


for it 


uses only three valves in a special reflex 


r.F.R 


power 


to young 


circuit 
combined 
Incidentally if you wish to 


which 
with 


gives ¢ 
good 

give th 
not dex 


children 


why 


ample 
tone 
e sets 
orate 


the cabinet with a few suitable transfers? 


These can 
handicrafts 


construction 


local 
and 


usually be obtained 
shops 


data free with 


parts or available separately at 1/6 


GRAMOPHONE 
PICKUP 


ha 
CX. 


\ 


Electro-magnetic in bakelite case, complete with rest— 


a limited quantity only— 


19’6 


Post and packing 1/6 


C 
bs 
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from 


Circuiting 


n the 


RADIO 
Complete tunable 
M/L. Radio with 
room for 3in. speak- 
er in base. Needs 
only valves, speaker 
and batteries, 29/6 
plus 2/6 post, etc. 

4-inch NAVIO A 
OMPASS 

hs wooden 

carrying case, 

but less fluid 

Damaged, but 

repairable. 

4/6 plus 

post. 


1/6 


ELECTRICAL K.W. METER 


By Ferranti. Complete works, less 
the case. Slightly damaged, but 
repairable, and contains jvery use- 
ful spares. 7/6 plus 2/- post. 
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SELECTIONS FROM OUR RANGE OF CABINETS 
EMPRESS CONSOLE THE BUREAU 


This is a really beautiful cabinet 
This cabinet is undoubtedly elegantly veneered in walnut 
a beautiful piece of furniture and finely polished he con- 
It is elegantly veneered ex- trol board, revealed when th 
ternally in figured walnut, front is dropped down is amp! 
internally in white sycamore for the larger than average 
The radio section is raised to radio chassis or amplifier and 
convenient level but is not alongside there is a space for 
drilled or cut. The lower deck a tape recorder or auto record 
acts as the motor board, again changer mechanism. Both the 
is uncut, it measures 16 x 14 and radio board and the contro 
has a clearance of Sin. from the board ; left cut to suit 
lid. There is a compartment for 
the storage of recordings : approximately 30in. high, 
Overall dimensions of this 32in. wide, and 16in jeep 
essentially modern cabinet are Price 16 guineas, carriage 12/6 
oft. wide, 2ft. 8in. high, and 
ift 4}in. deep. 
Price £15/15/-, carriage, etc., 12/6 


THE CONTEMPORARY 


Also in the modern trend is this 
very stylish contemporary con- 
THE 1955 CORNER CONSOLE sole. Veneered in oak with con- 
trasting mouldings, and is ideal 
Designed for the man who wants for use with modern furniture or 
something really impressive A with other contemporary fittings 
massive cabinet but being corner or furnishings. The radio and 
fitting is not out of place even in motor board is uncut and a 
the modern small living room pan 30in 15}in provides 
Voted by one of our leading Sempre sCom for all equipment 
magazines as one of the finest Price £8/15/-, carriage et 
pieces of furniture at the 1953 12/6 
National Radio Show, Earls Court 
Overall dimensions of this cabinet 
are 4 i 3lin. deep (to 
corner), high. Note that in 
addition to the Superior 15 Tele THE CONSOLE 
visor this cabinet will accommodate 
a radio unit with controls on the | eae Il 
sloping panel at the top and a tape e 
recorder, or a record player under 
the lid in the top. Price £18, plus A 


new design of a popular 
30/- carriage 


style—this is in two tone 
hichly polished walnut veneer 
with nicely contrasting speaker 
fabric—the motor board, 
approximate size 30in. = 15in. 
is uncut so is suitable for 
user’s own equipment—-clear- 
ance to motor board is 6ins.— 
height of the cabinet to top 
of lid is 2ft. 6in Price 
£10/17/6, carriage 12/6 


THE SUPERIOR 
15 CONSOLE THE STATESMAN 


Undoubtedly a very fine An impressive costly looking cabinet 
cabinet designed to house a originaily designed for projection 
very fine set Handsome T.V. but the projector screen can be 
two-toned walnut finished removed very easily and the lid can 
and distinctive design, its be felt lined to hide the marks 
modern lines blend with al! This simple modification makes the 
furnishings Cut out for cabinet suitable for radiogram, 
15in. tube and drilled to take amplifier, tape recorder 
the standard Superior 15 speaker—size 23in. wide, 22in 
chassis Price £11/10/-, deep, and 37}in. high. We ha 
plus 12/6 carriage. only a limited quantity of thes 
cabinets left and we are offering 
them at £8/15/- each, which is 
approximately half of their manu 
facturing cost. Also we have a smal! 
quantity slightly damaged but 
easily repairable—Prices from 
£7/15/- downwards 


THE ATTACHE 
TABLE RADIOS CASE PORTABLE 


We have two styles of cabinet This cabinet can be supplied 
which will take our 2 with radio board or with 
chassis and dial assembly or our board suitable for motor 
Windsor Superhet The one pickup and loudspeaker 
illustrated is the Windsor De The board in either case is 
Luxe—price 49/6, carriage and finished in the same style of 
packing 5/- The Windsor material as the Cabinet 
Standard, also a very fine cabinet, proper ¢.g., imitation croco- 
is priced at 39/6, plus 3/6 carriage dile and/or lizard skin in 
contrasting shades Price 
37/6, postage, etc. 3/6 
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_ THE INFRAY LAMP THE re 
The Infray Lamp i* essentially a directions’ C L E V FE L A N he 


nfra-red radiator It emits rays in a conti 
formation, the heat inten«itv being greatest 
near the lamp. The rays warm the object at sé 0 - GA N TO y E ” 
which thev are directed, but not the air through 
which they pass 
tn addition to the medicinal and other functions 
f infra red, the Infray Lamp \s especialiv useful 
mb cases where it is impossible 

» warm the atmosphere. Thus a person w 

the pen could be kept comfortably 

with three or four lamps pl 


and “ ORGANTONE 
wave band superhet 


1020-1, 875 metr 


stringent 
positions. In other cases the infra-re { lamp per high level 
mite considerable economy of electricity. For regard to sensitivity and fidelit 
instan & patient sitting in bed can be kept 
mvenientivy warm with one lamp costing only 
id. per hour to run, whereas to keep the tempers 
ure up to the same comfortable level in the average 
bedroom would need twe 2-kilowatt fires costing 
4d. per hour to run, thus the saving of electricit 
® really considerable These figures ere based 
spon electricity at one penny per unit In 
listricte where higher rates apply, then the saving 
would be even greater. 
The Infray Lamp ts invaluable to the farmer 
' t keeper and in fact to any 
The young creatures wil! 
lamp for warmth and therefo: 
be suffocated by the mother 
to name a few 


Osram all-glass 
employed throughor 

cored coils in both ! vac | Late tior aether with permeability tuned L.F.'s 

account for an ¢ t ‘ A.V.C. ls applied to both frequency 

changer and LF c cular « yee taken to ensure freedom from 

frequency drift 

onee stage utilises variable n ive fe ' © co |, and, but for stand- 

rrection, ho cut wdi sets L A gram. position is 

» the wave ch ch an prowte 7 cords is particularly good 

' » primary tapped fer 110-280 volts 


size din ' Soale size le 10jin 4jin 
ceiver has bee wate ‘ vy difficult areas and its stability and noise 
a have oduce eplional t It * an instrument which could fairly 
fescribed 
Price 


for instance, in car body repairs 
es cireuit diagran 


entional blower type drier }) Drying and 
ft to stop pipes freezing (5) Warming food 
Model (UNF RAY MAJOR)—details on request 


MULLARD 
AMPLIFIER FOR AMPLIFIER 


A High Quality Amplifie: 
TAPE RECORDERS designed by Mullard engin 
eers. Rebust high fidelity, with 
a power output exceeding 10 
wattsand a harmonic distortion 
less than .4 at 10 watts 
Its frequency response is extremely wide and level being almost flat 
THE CLEVELAND “ WIDE-BAND” from 10 to 20,000 C.P.S.—three controls are provided ye the whole 
Designed in conjunction with Truvox engineers this high-fidelity unit is very suitable for use with the Collaro Studio and most other 
amplifier ensures that best possible results are obtained from the good pickups The total cost of the amplifier is around £11. For 
vox Mk. III as well as from other good tape decks. Two input 30/- extra a unit completely made up and tested can be supplied 
are used—these have separate volume controls and so Carriage in either case is 10/- extra. Data will be provided with all 
the mixing of programme matter. Miniaturised construc- orders for components. Send for the ** Mullard Amplifier Shopping 
the dimensicns of the amplifier have been kept List 
n fact only approximately a 2in. section of the con- 
cabinet is required. The power pack also is on a THE TRUVOX TAPE DECK Mk il U 
8 hat, regardless of the type of cabinet, a position . 
imum hum can be found. Hum level is very low at 50 db | Correct directions for Pre-recorded Tapes. 
jown for full output 
The very latest 
TECHNICAL FEATURES tape deck de 
" signed especially for 
I'wo input jacks are provided, the first has a sensitivity of 1-micro the new pre 
volt for crystal microphone, ete. The other for use with radio inputs tecorded tapes 
and pickups has a sensitivity of 250 mv. The power output is 4 features include 
watts internally matched for 3 ohm loudspeaker. A magic eye is azimuth head ad 
used to indicate depth of recording—the circuit of this, however, justment 40 
is disconnected during replay. The frequency response of the 11,500 ¢.p.s. res 
amplifier is extremely wide, so ensuring that the best possible ponse—two opera 
reproduction is obtained with modern tapes and heads. Using the ting speeds (37 and 
Truvox heads the response is virtually level from 50 to 10,000 c.p.s 74) per sec.—pro 
In dition to the two independent volume controls there is also a vision for foot con 
one control and a master switch for record and replay. The ampli trol dictating 
fier is suitable for A.C. mains, voltages from 110 to 250 letters). etc et 
Price £15. arriage and insurance 7/6 Price £23/2/- 


MINIATURE DULCI RADIO 
PORTABLE T.V. CHASSIS 


THE ELPREQ MINIATURE 
TELEVISOR Uses standard 
conventional circuitry employing 
a total of 13 valves and 2 crystal 
diodes. The Cathode-ray tube 
used is a 2/in. Service type VCR- 3-wave (L. ! 5-valve 
139A, which has a standard 12'- Ref B3 
equivalent and will therefore always be obtainable. The layout is Pushpull 6 <a 3-wave 


& 

» 

a 

e 

ve Ld 
extremely clean, straightforward and professional. The wiring, $/15/- Ref. B3PP . 4 Ref, a 
8 

w 

s 

fe 

@ 

= 

2 

i 


Complete range of these famous 
receivers now available at al! our 
branches—cash or Hire Purchase 
—demonstrations gladly given 


whilst naturally being a little more intricate due to miniaturisation, Pushpull with R.F. stage 3-wave 7-valve B3PP/RP 
verthel ess completely accessible. The total cost comes to 6-wave L.M. and 4 short waves (band spread B46 
Its size will be approximately 9}in. « Sin. « 6in. Full con- 6-wave with pushpull B6oPP 
structic jata, layouts, diagrams, templates, etc., running into some 6-wave with pushoull and R.F. stage B6PPRP 
50 one is available, price 5/-, post free All available on H.P leposit 15 per cent, balance over 12 months 


ELECTRONIC PRECISION EQUIPMENT LTD. 


249 «Kilburn High Road, 42-46, Windmill Hill, Ruislip, 152-153, Fleet Street Ef 4 29, Stroud Green Road, Finsbury 
Kilb Middiesex. Phone: CENTRAL 2833 Park, N.4. 
pene Phone: RUISLIP 5780 oy ; Phone: ARCHWAY 1049 
Now Open Half-day Wednesday Half-day Saturday Half-day Thursday 
Post orders should be marked “Dept. 2” and adiressed to our Ruislip dept. 
2). 8 BB BB BB HAMS (RKNSV RV RVRVA(RVAYSVRVS AAS RDNA DIDI BVIV DIDI Diss 
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| LEWIS RADIO CAN 
NOW SUPPLY ALL 

HIGH SPEED COMPONENTS FOR 

SOLDERING \ THE O)sram 912 


AMPLIFIER 


Complete Kit 

from £290. 

Complete Amplifier 

and tested, from £23 Loudspeaker Cabinet 
available in Oak, 
Walnut or Mahogany 
or in the White 
Polished €12/10/-. In 
White £9/5/-. 


Send for Component Price List and details 
for Loudspeaker and Equipment Cabinets 
Obtainable from all! : We also make a large range of Radio, Radio- 


leading tool merchants gram, and 1/V. Cabinets Catalogue of 
b | Cabinets, Autochangers, Loudspeakers and 
end fecters : " Radiogram Chassis, Price I/- (refunded on 
Fully descriptive brochure Alternative | . receipt of order). 
free on request Types 
LEWIS RADIO CO. 
——— G.E.C. Metal Cone 120, GREEN LANES, PALMERS GREEN, 
—— Loudspeaker €8/15/-. LONDON, N.13. Bowes Park 6064 
Alternative Types Type 3! 
Type 32 —, Type 4! 
—— Type 71 
- CRYSTAL 
Type 42 Cf di 
Type 8! ES U N a T s 
Type 22 


For FREQUENCY CONTROL 


TRIGGER FEED 
SOLDERGUN 


Preferred type identical to Inter-Service 
Standard Style B. Generally to the require- 
ments of RCL and RCS 271. This unit is 
designed to give high stability performance 
Type Ne. 8) lc designed for all general purpose equipment. 

specially for all modern assembly 
operations. Solder is fed automatically ae Preferred type identical to Inter-Service 
with finger trigger-action and two wae 2 Standard Style C. Generally to the require- 
a toe ae. % ments of RCL and RCS 271 and suitable for 
either fixed or mobile equipment and 
general use 


Unbeatable from every soldering point Preferred type identical to Inter-Service 

of view, well able to withstand hard Tygiiis Standard Style D. Generally to the require- 

workshop treatment and continuous use. ~ ments of RCL and RCS 271 and particularly 
Features include rapid constant localised te : suitable for mobile application where size is 
heat — solid sturdy construction — low an important factor. Internationally used 
current consumption — perfect balance — and interchangeable. 
easy replacement of all connections. A type Preferred type identical to Inter-Service 
and bit for every purpose from fine instru- Standard Style E. Generally to the require- 
ment to heavy industrial work. Each tool TYPE ments of RCL and RCS 271. Evacuated 
includes § feet tough rubber 3-core cable. 7G glass holders giving increased stability 


performance 


WOLF ELECTRIC TOOLS LIMITED | Frequency Range 2,000 to 20,000 Kc/s. Fundamental 


mode of oscillation. Gold and Wire Mounted. 
PIONEER WORKS - HANGER LANE - LONDON .- W.5 
CATHODEON CRYSTALS LTD., LINTON, CAMBRIDGESHIRE. 
Tel: PERivale 5631-4 


: Phone: Linton 223 
Branches: Birmingham + Bristol - Glasgow - Leeds - Manchester - Newcastle 
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The SMALLEST and lightest re-chargeable accumulator 


Full details of this amazing accumulator will be sent FREE. Ask for Brochure AM/WW. y 


VEN N ER ACCUMULATO RS oy SS BY-PASS NEW MALDEN SURREY 


Associated Companies VENNER LIMITED VENNER ELECTRONICS LIMITED 


Tel: MALden 2442 


UNIVERSAL VALVE VOLTMETER 


Model VM8353 


@ WIDE RANGE OF VOLTAGE 
MEASUREMENTS 


@ HIGHEST POSSIBLE INPUT RESISTANCE 
ON ALL RANGES 


@ MEASURES FROM D.C. TO U.H.F 


On the lower D.C. ranges, this instrument 
approaches conditions of an electrostatic voltmeter 
and on A.C. ranges a measuring diode contained in D.C. Ranges A.C. Ranges 
an external probe,is provided. To minimize the Volt omV o-1V 
effect of the metal body of the probe, the insulated Ranges 1V-0-300V 0-3V-0-100V 
terminal head can be replaced by a spike. All-range Accuray 2% Of fs. &2% Of fsa. 
indicator consists of a §-inch meter fitted with mp - For Ge frst fed apanies “p 
: . ranges, 25 meg- to medium RLF , 
knife-edge pointer and mirror scale. Send for obuvs on all ranges 
leaflet giving full specification. : 


BRITISH PHYSICAL) LABORATORIES 


Radlett, HERTS SSA Tel : RADLETT 5674-5-6 
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LAMINATIONS 
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IN BULK PROMPTLY 


PROTOTYPES TOO! 


We supply all types of Laminations in bulk promptly. All 


metals 


and specifications in most cases immediately available. All 
Silicon Iron Laminations are manufactured from Richard Thomas 
& Baldwins’ range of Ferrosil Electrical Sheets. Nickel Iron 
Alloy Laminations are supplied in the Permalloy range of materials. 
We undertake the manufacture of special prototypes for customers’ 


new designs in the shortest possible time that size, ty 

circumstances permit. 

Send us a sample or sketch of your requirements, togeth 

the specification, which will receive immediate attention. 
WE ARE SPECIALISTS IN BOND 


ELECTRONIC [ELI 


~ 


pe and 
er with 
ED LAMINATION PACKS. 


= LAMINATIONS 


x > 


Telephone No: Slough 25171/2 LIMITED Telegrams : Lamination, Slough 


OXFORD AVENUE, SLOUGH 


» BUCKINGHAMSHIRE 


E.H.T. INSULATION 
TEST SET re wi 


Continuously variable 
from 150 v. to 15 kv. 


non lethal 
Leakage loss under E.H.T. conditions in cables, 
conductors, etc., may be measured on the integral 
meter, which indicates voltage, by the turn of a 
switch. The instrument is of laboratory standcrd, 
yet is portable enough for use n the field 


Full det< ils and speci ication from the Manufacturers : 


TELEMECHANICS LTD. 


INSTRUMENT DIVISION 3, NEW.AAN YD., NEWMAN ST... LONDON, W.1 
Tel: LANgham 7965 

@ 

| eel 


Still Available 
R. C. A. TRANSMITTERS 
ET. 4336 and ET. 4332. 


Complete with Speech Amplifiers 
MI 11220. Wilcox Gay V.F.O. 
and Crystal Multiplifier and all 
tubes. 


Normal frequency coverage of 
the ET.4336 is 2-20 Mc/s. A 
special modified version covering 
900 Kc/s—-2,000 Kce’'s is available. 


Hallicrafter BC.610 complete with Speech Amplifier, 
BC.614E, Aerial Tuning Unit BC.939A, all Tuning 
Units, Tubes and Coils. 

Large stocks of spares available for RCA, BC.610 
Transmitters. 


Receivers available. RCA AR88 LF and AR88 D, 
Hallicrafter SX.28, National H.R.O. 


McELROY-ADAMS MFG. GROUP LTD. 


Sole concessionaires U.K 
for Hallicrafcer Commun’ ct on Equipmenc 


44, GREYHOUND ROA’, LONDON, W.6 


Cables : Hallicraft, London Phone: Fulham |! 38/9 


Dect! 
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WE PAY TOP PRICES 


AMERICAN SURPLUS 
ELECTRONIC EQUIPMENT 


LOOK AT THESE EXAMPLES 


For equipment in good condition 


Receiver R54/APR4, complete 
Transmitter ET4336 

Test Set TSI3 ; 
Frequency Meter TS!75/U 
Frequency Meter BC22!.. 
Receiver BC348R 


We pay similar remarkable prices for 


Receivers. RI!!/APRS, RS/ARN7, AR88D, BC348, 
ARNS, CR9I 

Transceivers. ARCI, TCS, BC800, RTI/APN2. 
Transmitters. T!!/APN3, ART13. 
Indicators. !DI7/APN3. 

Test Sets. Any unit with prefix 
1-208, BC713A/BC714. 

Power Units. RA34, RA42, RA62, MGI49, DM28. 
Tuning Units. TNI7, TNI8, TNI9, TN54, TUS7, 
TUS8, TUS9. 
Control Gear. 


“TS” also IEI9 


BC1145, C45-ARCI, MR-1B, 


And almost every American made unit even if not 
mentioned above. 


Phone us immediately, transfer charge. 


TO HAMS WHO PURCHASED 8C348, 
BC342, BC312, etc. Post to us all the bits and 
pieces which you removed, i.e., plugs, sockets, 
dynamotors, etc. We will pay you several pounds 
for this junk. You need not write; just send it. 


TO OVERSEAS BUYERS 


We have the largest stock in Europe of American 
Government surplus electronic equipment and we 
would be pleased to quote by return of post against 
your enquiries. The following are a few examples 
only of the equipment which we can supply from stock. 


ET4336 Transmitter 

SCR720C Search Radar, complete, also 
separate units and spare parts. 
Receiver 

Transmitter 


BC348 

ARTI3 
Deal firm that has been established for 
twenty-five years. 


with the 


We have a vacancy for a technician who is conversant 
with American surplus equipment. Write or ‘phone if 
such a job would interest you. 


ALTHAM RADIO CO. 


JERSEY HOUSE, JERSEY STREET 
MANCHESTER 4 


Telephone: Central 7834/5/6 


! 
| 


i 
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L-R:S 


Estd. 1925, 


EASY 


TERMS 


LEAK csiiomins 


for the Connoisseur 


The amazing New 
“TL/IO” AMPLIFIER and 
“POINT ONE” PRE-AMPLIFIER 


SENT FOR 


60- 


DEPOSIT 


This 10-watt amplifier maintains, in 
every respect, the world-renowned 
LEAK reputation for precision engin- 
eering, fine appearance, and fastidious 
wiring. The Pre-amplifier will operate 
from any well-known pick-up, whether 
crystal, moving iron or moving coil. 
Provision is made for Tape Recorder 
and Play back and, as an exclusive feature, readily accessibie 
jacks are provided on the front panel for instantaneous use. 


See maker's advt. p. I11 for full technical specification. 
The total Cash Price for these Two Units is £28.7.0. Our 
NEW EASY TERMS are £3 Deposit with order and 14 monthly 
instalments of 40 - (carriage and crate free). 


it you require FINEST QUALITY REPRODUCTION together 
with WORKMANSHIP of the HIGHEST ORDER your choice 


LEAK] « 


* 


Oe ee ee ee 
The very latest 
LEAK DYNAMIC PICK-UP 
with detachable heads is now available from stock. 
SEPP PPP PSL OPO LLLP POPOL PPLL#@*. 


The L.R. SUPPLY COMPANY LTD. 
BALCOMBE aicon ss SUSSEX 


Balcombe 254 
G 


WireLess Wori_p 


You can count on these 
..- for a reliable 


INSULA 
Working voltage 


STAND-OFF 
TORS 
1,500 / 5,000 Very high 
insulating resistance 
Ceramic non-tracking. Sili- 
cone treated to repel mois 
ture ideal for 
Tag or spill end 


tropics 
We have 
a full range to cover most 
needs 


S.L.8 SPIN WHEEL 
DRIVE. A precision slide 
rule drive complete with 
3 band glass scale The 
spin wheel drive gives 
perfect control through 
ratio 24:1 Fitted with 
constant velocity coupling, 
eliminating strain on con- 
denser and providing 
mechanical and electrical 
isolation from vibration and 
noe 


performance 


M.G GANG CON 
DENSER Available as 
2 or 3 gang, 490 p.I 
nominal capacity, matched 
and standardised to close 
limits Cadmium plated 
Steel frame Aluminium 
Vanes Low loss non 
hygroscopic insulation 
Length excluding spindle 
1 gang—l yin. to 3 gang 
—3{in 
Price i gang, 9/3. 
2 garg, 14/-, 3 gang, 18/3. 


Write for full details of the complete range of precision- 
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built components for Radio and Television industry 


JACKSON BROS. (London) LTD., Kincsway 


Telephone : CROydon 2754-5. Telegrams : 


WADDON SURREY 


WALFILCO, SOUPHONE, LONDON. 


NOW AVAILABLE! 


COMPLETELY UNIQUE & 
UNIVERSAL MINIATURE RECORDER 
A.C.E. CONSORT 


Operates from Internal Batteries 
and External AC/DC Mains 
Feeder. (Feeder ready shortly.) 
ALL MAINS FEATURES INCL'JDE : 
2 TRACKS @ 3 SPEEDS @ POWER 
REWIND @ AUTOMATIC ERASE 
@ MONITOR. % 
ING CIRCUIT 
@ BUILT-IN 5 


SPEAKER. 
& 


FUL. TRADE AND 
EXPORT TERMS 


SIZE ONLY 
12” x 7” x 62’ 


£92 


Wi.H BATTERIES 
& MICROPHONE 


NOILISOd ANY Ni S3ivuado 


Send for leaflet viving advance nformation 


ASSOCIATED CINE EQUIPMENTS LTD 


353 BEXLEY ROAD, ERITH, KENT. Phone: ERITH 2543 


A 


new 
edition 


of a famous ‘“‘know how" motor cycle book 


This popular book by Torrens of “The Motor Cycle” des- 
cribes the best methods for every kind of repair job from 
minor adjustments to dismantling and reassembling the 
engine. It explains the correct use of tools and the methods 
of working which save time and trouble. No motor cyclist’s 
kit is complete without a copy. 
74° x5". 165 pp. Illustrated. 


5s. net. By post 5s. 4d. 


THE MOTOR CYCLIST’S WORKSHOP 6th Ed. 


Published for * The Motor Cycle."" Obtainable from booksellers or from 
life & Sons Limited, Dorset House, Stamford Street, London, $.E.! 
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(it TRANSFORMERS 


Designed to utilise the present A complete WODEN range of hermeti- 
range of “‘C "’ type cores. The cally sealed transformers and chokes 
cast resin component gives com- comprises 32 sizes covering transformers 
plete mechanical and climatic from | Va to 2 kVA and the usual range 
protection for core and windings. of chokes. Made to conform to the rele- 
, + Cast Resin f, Good heat dissipation; robust vent Incer-Service specifications RCS.214 


“ Transformers wy terminals and fixing bushes and RCL.215. 
i A wide range of capacities for trans- 


formers and chokes. Vacuum impregna- 
tion and special compound filling ensure 
complete reliability. Suitable for exacting 
industrial and climatic conditions. Neat 
and clean in equipment. 


aos 


“a Hermetically sealed 
: “Co” Core Units. 
Woden Shrouded and Open-Type Trans- 
formers combine first class engineering 
with a popular highly competitive pro- 
duct. Finest quality materlais used 
throughout; vacuum impregnated and 
rigidly vested. 


Open-type Trans- In addition to the types shown, we manu- 
’ formers # facture a great variety of Transformers for 
, , all electronic applications. Also Power 
Potted Compound x Gabe: _ Transformers up to 750 kVA, 
Filled Transformers. ‘ Cs 


Catal ilabl 
x 


on req 


WODEN TRANSFORMER CO. LTD 


Sos. 
<(JODEN> . Chroutes Seene- 4 MOXLEY ROAD BILSTON STAFFS 
CO. LTO >,  —— <a? T RI TOW 41959 


TRANSFORM 


wT 


Capen. 


MAY WE SEND 
Type O-120 YOU PARTICULARS? Type O-100 


Portable, High-Sensitivity Audio ‘Scope. 4mV/cm. Sensitive General Purpose "Scope. Direct-coupled ‘X 
r.m.s.;—3 ¢/s to 25 Ke/s. and ‘Y' Amplifiers Triggered Time-Base, Time and 
Voitage Calibration ;—Zero to 4 Mc's. 


SHENLEY ROAD + BOREHAM WOOD - HERTS, Cables : FURZLAB, LONDON. Tel.: ElStree 3940 
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CORDIALLY INVITE ALL HIGH-FIDELITY ENTHUSIASTS TO 


visit our Regent Street showroom 


%& We can offer direct, com- 
parative demonstrations 
—under identical condi- 
tions —of the accepted 
best in high quality audio 
amplifiers and loud- 
speakers. 


_— 
: 
” 


didi a by 


Demonstrations of high fidelity equipments 


Daily 10.3 ; %H.P. TERMS 
atly 10.30 a.m.-—5 JO p.m 
Saturday 10.30 a.m 12.30 p.m AVAILABLE 


B. K. PARTNERS LTD. 


229, Regent Street, London, W.!. (Entrance Hanover Street) Phone: REG 7363 


GIVE YOUR WINDINGS 
A GOOD LIFE 


IMPREGNATE WITH A BLICKVAC 
HIGH VACUUM IMPREGNATOR 


. Full range of models available to meet the 
needs of 


w% The large-scale Producer. 
% The Research Laboratory. 
we The small Rewind Shop. 


BLICKVAC UNITS MEET THE 
MOST STRINGENT SPECIFI- 
CATIONS. 


Outstanding features: 


% Ease in Control. ye Simple attachment of auxiliary 
autoclaves. ye Best quality fittings. Fully demountable 
to facilitate cleaning. 


UNEQUALLED FLEXIBILITY AND PERFORMANCE. 
Units available for: 


VARNISH BITUMEN 
WAX POTTING RESINS 


if your problem is Coil impregnation 
CONSULT BLICKVAC 
Write today to 


HAMILTON ROAD WORKS, HAMILTON ROAD, $.E.27 


Associated with Blick Time Recorders Lti., Blick Engineering Lid. 


DC-DC CONVERTERS 


for changing low voltage DC to a higher voltage DC— 
providing anode supply to amplifiers, radio trans 
mitters, etc. Prices from €7.6.0. 


DC-AC CONVERTERS 
accepted for use with 

ELECTRIC GRAMOPHONES - RADIOS 
as the RADIOGRAMS - AUTOCHANGE 
RADIOGRAMS - TELEVISION 
standard TAPE RECORDERS ~- TV from 
ay, aa Country House Lighting Piants (price 

teers ~ 4 ‘ead according to instrument). 


and the aircraft industry Prices: From £8.16.0—/or small 
motors—or from £11.16.6-— for radio- 
grams (including 3-speed types 


inputs: 6, 12, 24, 32, 50, 110 or 
200/250v. D.C 
Outputs : | 10v. or 230v. 50 or 60c's 


e 30w. to 300w 
Valnadio Units complete & ready for use 


i for descriptive folder W.W 


Specialists in Converters since 193 

NEW CHAPEL RD., HIGH ST., FELTHAM, MIDDX. Tel: FELTHAM 4242 
Service Dept: 57 Fortess Road, London, N.W.5 GULiiver 5165 & 7202 
ques Overseos enquiries to nearest E.M./ Organisation Dept. ——= 
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MULTITONE 


SPECIALIZE 
in equipment for the DEAF 


and for PHYSIOTHERAPY 


~ PSPSPS SSPE P POSS SPSS PP PPP POT PIT Oe 


THE 
ADAPHONE 
RADIO AND 
TELEVISION 

ATTACHMENT 


H. A. HARTLEY Co., Ltd. 


A WIDE RANGE 
oF 
HEARING AIDS 


4-stage ALL-TRAN 
SISTOR instrument 


with Automati Ve 


lo all our friends 


ume ( 


at home and abroad 


we send best wishes EARPHONES, 


PILLOWPHONES, 
MICROPHONES 
AND 
CONTROL BOXES 


for your happiness 


at Christmas and for Hospital Radi 


group installations 


prosperity throughout 


the coming year 
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Group 
HEARING AIDS 


Schools for the deal 


ELECTRO-MEDICAL 
APPARATUS 


SPE DESO HOSED 


tone Portable 
Unit 


vere and a wide 


~~ ee 
“ee? 


f therapeuti 


liagnostic instr 


$ 152, HAMMERSMITH ROAD - LONDON - W.6 $ smmrivons ELECTRIC co. LTD. 


z 223-227 St.John Street, London, E.C.| 
H > PIONEERS IN SOUND AMPLIFICAT 
4 seeped enh toete totntoty oteletetotetetottetetetetoteh 


WIRELESS WorLp 


It is Gz 


When you listen to a Simon Portable you're hearing 
sound Rec ording at its lively best. Ask your dealei 
for a demonstration. Try its simple controls. Hear 
its faultless reproduction of speech and music— 
remember that for P.A. or record reproduction you 
can use the high quality amplifier independently of 
the recorder. 


SIZE :. Bin 15in. x 10in 
LOUDSPEAKER 
POWER SUPPLY 
INPUT CHANNELS 


. 6hin. built-in Monitor 
200/250 wv. 50 cycles A.C 


High impedance for microphone; 


low or high impedance for radio 
POWER CONSUMPTION 
RESPONSE 


100 watts approx 


50 -12,000 c.p.s. + 3db 
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PORTABLE TAPE RECORDER MODEL SP/I 


Ask for illustrated literature. 
and information Sheet TI/é. 


SIMON SOUND SERVICE LTD. oom. w.), 


48-50 GEORGE ST., LONDON, W.! Phone ; WELbeck 2371 (5 lines) 


— Monomaster Finger-tip contr 
W 2-stage capstan 
*% Three motor drive 


%*% Fast rewind and wind-on 
*% 10 watts push-pull output 


* Simple load 


Aids, Amplivox miniature  e¢.m. 
microphones are now doing a full 
size job in industry and commerce. 
Possessing a frequency characteristic 
virtually level from 0.4 to above 4.5 
Ke/s, speech quality is excellent 
no These robust and inexpensive micro- 
phone inserts have found wide 
acceptance for speech recording, 
mobile VHF, and aircraft communi- 
cation systems 
Typical responses :— 
ooo 


| Designed originally for use in Hearing 


{M4/s; 
r+ 
7S ae et 
Ike/s 
SPECIFICATIONS 
MODEL M.2: 0.4 t0 6.5 Ke's: dia. 0.84" x 
0.520" deep. Weight j-oz. Sensitivity 
“55 dB re: IV dyne/cm’. (Std. Z = 5,000 
ohms) 
MODEL M.4/5: illustrated: 0.4 to 5 Ke/s 
weight f-oz. M5 similar co M4 with poly- 
thene membrane for  close-speaking 
applications. (Std. Z — 600 ohms) 
Enquiries invited Prices on application 


AM PLIVOX 


ra 
> 


2, Bentinck Street, 
London, W.1. WELbeck 259! 


The 
Manning-Carr 
Miniature 
Polarised Relay 


Actua 
DATA—A Sensitivity of 25 mill.-watts and capable of handling 
mains voltage on the contacts with alternating currents up 
to 0.25 amps. Being polarised it has the advantage that the 
Armature contact can be biased to lock in either direction 
by suitable adjustment of the contact screws which provides 
a useful facility where pulse operation is required. 
Speed of operation is also high and the Relay will follow 
A.C. frequency of 50 c.p.s. Resistance up to 8,000 ohms 
which is acceptable for Anode circuits. Alternatives to 
specification if required. Sole Concessicnaires. 


POST OFFICE TYPES 3,000 AND 
600 RELAYS 


to specification. Tropicalising, impregnating and 
Services jungle finish if required. Delivery 3-4 weeks. 


Manufacturers to H.M. Govt. Depts. and leading con_ractors 


L. E. SIMMONDS LTD. 


5, BYRON ROAD, HARROW, MIDDX. 


Telephone : Harrow 2524—0315. 
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INDUSTRIAL ELECTRONICS 


OSCILLOSCOPES 


DIRECT COUPLED AMPLIFIERS ON BOTH AXES 
PROVIDING SYMMETRICAL DEFLECTION. 


HIGH SIGNAL SENSITIVITY. 
WIDE FREQUENCY RANGE WITH LEVEL RESPONCE. 


PHASE SHIFT CHARACTERISTICS NEGLIGIBLE 
DOWN TO ZERO FREQUENCY. 


SWEEP EXPANSION TO 5 SCREEN DIAMETERS. 


For full information on : 


Model 1200B Mode! 2300 Model 2000 
Model 12008 Display 2} in. Miniature Display § in. 
diameter. Oscilloscope diameter. 
Write to: 


INDUSTRIAL ELECTRONICS wacner works, 


DERBY ROAD, EAST SHEEN, LONDON, S.W.14. Phone: PRO 8211 


FIDELITY win ECONOMY 


ls that possible? YES! The answer is to be 
found in the now complete range of 
“BAKERS Quality Speakers ’’ comprising 
some |4 models covering the requirements 
of both the ** Quality "’ enthusiast and the 
more general purpose Public Address. 
Further information on the above, includ- 
ing constructional details of suitable enclos- 
ures, will be gladly forwarded on request. 


THE 12’ ISW. DE LUXE 
MK. | & MK. II 
ALL EXPORT enquiries to :— 
JOHN LIONNET & COMPANY, 
62-63, Queen Street, London, E.C.4. 
PROMPT QUOTATIONS WILL BE SUBMITTED ON REQUEST 


BAKERS Please write for full details to: 
4 2724 DINGWALL ROAD, CROYDON, SURREY Croydon 2271/2 
‘SHANUASTE 


Sole Distributors tor Eire: BR AN CURRAN, 283, Harold Cross Road, TERENURE, DUBLIN 
CT LT ESS 
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MODERN ELECTRICS LTD—— 


164 Charing Cross Road, London, W.C.2. 


Export enquiries welcomed. 
TAPE RECORDERS 


GRUNDIG 6419 
GRUNDIG TK9 
BAIRD Mk. |! 
BAIRD Soundmaster 
FERROGRAPH 2AN 
VORTEXION 2A 
EDITOR 
PLAYTIME 
WEARITE TAPE 
DECK 435 0 


RECORD REPRODUCING 
EQUIPMENT 


Model 2000 
Model 2010 


GARRARD UNITS 
RC8OM. AC 
RCBOM. AC/DC 
Type TA/AC 
Type TA’B with Decca 
Heads 


CONNOISSEUR 
3-spd 


cis 


— eococecooo 


RECORDING TAPES 


GRUNDIG 
L.G.S. 1,200f 
850fr 


FERROVOICE 
1 ,200fc 
Spare Spools 
€.M.1. type 88, |, 200% 
€.M.1. type 88, 600! 


GEVAERT 
1,200%¢ 


a 0 
él 14 SPEAKERS 
STENTORIAN 
610 

B10 

HF, 912 

HF. 1012 

HF.1012 tapped coil, 
3,7:5 or 15 ohms 


GOODMANS 
Axiom 150 Mk. Il 
Axiom 102 
Axiom 101 


WHAKFEDALE 
wis CS 
Super 12 CS/AL 
wi2cs 
Golden 10 CSB 
Super 5 and 8 CS/AL 
Bronze 10in 
Bronze Bin 
W.B. Crossover Unit 
W.B. Tweeter Unit 


w.s8 
HF 
HF 


él 


4) 
él 


él 
SCOTCH BOY 
1, 200fc 
600! 


Spare Spools, | ,200fc 
Spare Spools 600fc 


Pere enArn 
' F50K 
B}in Spools 


AGFA 
1, 200fc 


él 
él 


t 
Lead on tape | 50fr 


immediate delivery from stock. 


COLLARO beens a a 


6 
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Tel.: TEMple Bar 7587. 


Cables: Modcharex, London 


Prompt attention to post orders. 


TEST EQUIPMENT MICROPHONES 
Avo s 
Model 8 
Model 7 (latest) 
Uniminor Mk. tl 
Electronic Meter 
Wide Band Sig/Gen 
Valve Characteristic 
Meter 
D.C. Minor 
10kVY Multiplier 
Model 8 
Carrying Cases for 
Models 7, 8 and 40 


ADVANCE 
H.1 (Sig/Gen) 
E.2 (Sig/Gen) 
J.1 New Mode 
PI 


COSSOR 
Oscilloscope 1035 £120 
Oscilloscope 1052 £104 
Volt: Calibrator 1433 18 


TAYLOR 
All new Taylor Test Gear 
stock. 


Aco 
Mic 22 (Crystal) ry 4 
Mic inserts for above 0 
Mic 16 (Crystal) an ® 
Mic 35-1 (Crystal) éi 


LUSTRAPHONE 
M/C with T/F CSI 
Table base for above 


RESLO M/C (Low sme ) 
URA Ribbon 
RVA Ribbon 


«s 15 
ai i 


4 0 
a7 5 


for 


oe oc sooeoeo 


a9 60 


TRIX Ribbon ait 0 

MICROPHONE STANDS 
Floor, 3 extensions an 
Table Stand ait 


LEAK AMPLIFIERS 
TL.10 complete 
Pointe 1, TL.12 
Point 2, TL.25 
Vari-slope pre-amp 
Type VS RF Tuner 
Unie 

PICK-UPS SOLON. New Instru 

| acos ment iron 200-250 v 
Hi G 20 o 


DECCA 
X.M.S. Magnetic 


CONNOISSEUR 
Super L/ weight 
Spare Heads 


COLLARO sTUDIO 


9 


. |} ALL GARRARD, CONNOIS- 
SEUR, DECCA and COLLARO 
HEADS. SAPPHIRE and DIAMOND 
STYLI for the above HEADS NOW 

AVAILABLE 


Bre neees FIIPIFIDIPIFFIFPIPIFIFIIIISSD 


Fundamentals 


of Electronic Motion 
WILLIS W. HARMAN 


Associate Professor of Electrical Engineering 
Stamford University 


The keystone of this book is analysis; it is 


written for the user rather than the designer of 


electron tubes. No initial knowledge of mathe- 


matical physics beyond calculus is assumed. 


Mathematical techniques are explained as they are 


needed. 


Chapter Headings: Fields and Electrons; Motion 
in a Static Electric Field; Electron Properties and 
Sources; Motion in a Magnetic Fie'd; Negative and 
Velocity 
Travelling-Wave Amplification; 


Positive Space Charge; Modulation; 


Travelling-Wave 


Magnetron Amplifiers and Oscillators; Relativistic 


DO OwOOOWO OO dad DODO DOWD OOOOOS 


Electrodynamics. 
46s 6d 


bookseller 


9 x 6 inches. 


Availabie 


319 pages 


from your 


McGraw-Hill tendon 


BIIIIIIGIFIVIIIVSIIIISIIIFIIFIIIIIIITIIII: 
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Type © or P 
TRANSFORMER 


TV TROUBLES? 


With Direct TV Replacements you need never be at a loss for a 

Order direct from us. We despatch by return. 
When out of stock we rewind faulty components. (Time Base 
Transformer 48 hours—Mains Types 10 days.) 


To facilitate speedy han dling of your order, terms of business are C.W.O., 
C.O.D. or Pro Forma. Please add postage and packing (1/6d. up to 10/- 
2/- up to £1, 2/6d. up to £2 


* Introducing 
The UNISCAN |! 


The first of a series of universal line output 
transformers. A complete set of these trans 
formers will cover 80% of British TV set 
manufactured to date 


1 Universal fixing. No drilling of chassis. 

2 Height of can aliows clearance in all models. 

3 Uniscon | has been tested in all models men- 
tioned below for full scan, good linearity 
and method of fixing 


MODELS COVERED BY UNISCAN include 


Alba T411, T421, Ambassador TV1 
Scott TV92, TV122. Masteradio 
Vidor CN370, CN377 
TR20L, TR20B 


Retai 


3 - 
TV50M 


"TS46, 
Ferguson 841T, 841T 12, 842° T. ‘343T Regentone 


Peto 
TSC90 


Beethoven TV 
T409, T412. Ek 


Philco 1707, 1708. 


DIRECT TV REPLACEMENTS RESEARCH & DESIGNS 


Our Engineers are constantly carrying out research on universal designs 
of TY Transformers, improvements, and new production methods 
This Department is at the service of Manufacturers, Rental and Main- 
tenance concerns. etc 


REPLACEMENTS 


134.136 LEWISHAM WAY NEW CROSS - S.E£.14 


TiDeway 3696-233. 
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PATTERN GENERATOR TYPE 4 


Price £8.0.0 (Postage and packing 316 excra.) 


@ 40-70 Mc/s. @ A.C. mains operation. @ Direct 

calibration. CHECKS: Frame and line time base 

frequency and linearity. @ Vision channel align- 

@ Sound channel and sound rejection 
@ Vision channel bandwidth, etc. 


EASY PAYMENT TERMS AVAILABLE ON 
ALL OUR INSTRUMENTS 


SIGNAL GENERATOR TYPE 10 


ment. 
circuits 


— 


Price £ Ze 10.0 (Postage and packing 3/6 extra.) 


@ 100 Kes to 100 Mc/s. @ Modulated or 
unmodulated carrier. @ Direct calibration. 
@ Adjustable 400 c.p.s. AF signal. @ Stable RF 
oscillator. @ Large, easily read scale. @ A.C. 
mains operation. 


Obtainable only direct from the manufacturers. 
Send for full technical details or call at address below. 


HOMELAB INSTRUMENTS LTD., 
615-617, HIGH ROAD, 
LEYTON, LONDON, E.I0. 


Telephone: LEY 5S65!. 
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SELENIUM 
RECTIFIERS 


consult 


HETHER the need is for a single 

unit or a supply running into 
thousands . . . if it’s a Selenium Rectifier 
that must fulfil critical requirements and 
maintain its characteristics over long 
periods ... the answer is to be found 
with Electrix. 

@ Electrix Rectifiers are characterized 


by their cool running and consistent long- 
life conformity to stated specification. 


@ Manufacturers, Traders and Elec- 
tronic Engineers, send us your specific 
requirements. 


@ Your needs may possibly be met from 
** standard ”’ types, or 


@ “To specification ”’ 
quickly prepared. 


models can be 


@ Quotations by return... and deliveries 
a matter of days only. 


@ We welcome export enquiries. 


Here are some typicai ‘“‘standard "’ full-wave types 
each 


Output 12/15 Volts D.C. | Ampere. List Price 9- 


Output 12/15 Volts D.C. 2.5 Ampere. a 136 
Output 12/15 Volts D.C. 4 Ampere. n6 
Output 12/15 Volts D.C. 6 Ampere. : 35)- 


Trade Supplied 
@ Heavy duty rectifiers with say 
230/250 volts A.C. input and 220 
volts D.C. output a speciality. 
© We use only freshly manufactured 
selenium plates and compunents, 
no ex-W.D. materials whatsoever 


HOUSEHOLD ELECTRIX LTD 


47-49 HIGH ST., KINGSTON-ON-THAMES 
Telephone : KiNgston 4585 
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SOMERFOR D_2»sronanai 


Zi 


Arange of 360 standard types avail- 
able for “off the sheif’’ delivery in 
several different mounting styles 
including both open and hermeti- 
cally sealed *C '’ cores. 


Fully descriptive Catalogue upon ; 


(SARDNERS RADIO?) 


SOMERFORD CHRISTCHURCH HANTS /7e/- /024¢/% 


itleas 


ITS A Sound JOB HANNEY of BATH offers: 


OSRAM 912 Erie resistor-pot, kit with ceramic tube resistors, very high! 
recommended , 29/6; Lab resistor kit, 32/4; T.C.C. condensers, §5/-. PARTRIDGE 
Components, with loose lead terminations, Mains trans., 44/-; Smoothing Choke 
20/6; Output trane., 76/9 Price includes Partridge carriage/packing charg: 
Printed panel, 14/6.W.B. chassis, 34/9. Send for complete list. 

MULLARD 5 VALVE, 10 WATT AMPLIFIER. 7.0.0. Condensers, 45/-; Erie resistor 
pot, kit, 37/@; Eletone Mains trans., 36/-; Eletone Output trans., 45/- (both type 
Denco chassis, 12/6. Small parts as per our list. Matched pairs of valves are availat 
for both the above designe 

WILLIAMSON AMPLIFIER Woden potted components. Output trans. WOT 
1.70),130/-; PTM 144. mains trans., 87/6; PCF.12 150 mA. choke, 44/-; PCF.2 
0 H. 20 mA. choke, 30/-; PIM 23 (mains trans. for pre-amp.), 47/6. Resistor 
(RK and Condenser kits (CK) available, RK, main amplifier, 29/6; RK figs. 15 and 
17, 12/6; RK fig. 15, 98/9; RK fig. 19, 6/-; RK fig. 29, 29/3; CK fig. 13, 15/- 
CK fig. 15, 47/-; CK fig. 19, 54/6; CK fig. 27, 19/-; CK fig. 29, 64/6. 12 1% silve 
micas (fig. 19), 15/-; 7 5%, 7/-. Blstone output trans., 90/-; mains trans., §7/6 
1 OH 150 mA. choke, 20/-; 30 H. 20 mA. choke, 10/-. 

HIGH FIDELITY SPEAKERS. W.B. HF#10, 60/6; W.B. HFO12, 67/-; W.B 
HF 1012 (3, 7.5 and 15 ohm. coll), 77/6. G.B.C. type FR metal cone, £8/15/- 
Goodmans ‘Orlin 111,” £9/15/- 

COILPACKS. DENCO, CP 4/L and CP 4/M, 33/4; CP 70 pt. and CP 3/500 
42/8. OSMOR “Q” HO, 48/-; LM, 40/-; Batt., 50/-; TRF, 40/-; HF stage for 
HO pack, 20/-; ETA 4-station pack, 43/8. We stock COLLS by Weymouth, Osmor 
Wearite, Denoo, Teletron and R.E.P 

WIDE ANGLE COMPONENTS. ALLEN. Teleking Chassis, 50/-; Collsets (TK and 
Super-Visor), 44/6; 10.308, 40/-; FO.305, 21/-; DC.300c., 39/6; FC302, g1/-; 
GL.16 and 14, 7/6 each; & 21/-; AT.310, 30/-; OP.117, O/-; BT.314, 15/-: 
DENCO Chassis Magnaview, 37/6; Chassis, Buper-Visor, 61/6; Collsets Magnaview 
41/2; WA/DCA1, 43/-; WA/PCAL, 31/-; WA/LCI and WC1, 7/6 each; WA/FMAI 
21/-; WA/LOT1, 42/-; WA/FBT1, 16/- 

Rend @d. stamps for ir Geoeral List of components for V waster, Sound master 
Williamson Amplifier, Teleking. Magnaview (Br ar and English Electric large screen 


TV), Super-Visor, Mullard Universal, Close tolerance Silver Micas, etc., ete. Please 
postage to orders under £ 


L. F. HANNEY 
77 LOWER BRISTOL ROAD, BATH 


Tel.: 381! 


OK A de 
unitelex M.G.4. AMPLIFIER 


A low-cost general-purpose amplifier of outstanding performance 
and distinguished appearance. Output is 5 watts, with matching 
for 15 ohm and 3 ohm speakers. Input is switched for p’ kup 
(90 mV) or microphone (30 mV). In gramophone condition, 
distortion is 0.8%, for 3 watts output at 1 kc, and frequeacy 
range is 40/30,000 cycles + 3 dbs, 20 db of negative feedback 
being employed. B.V.A. valves used throughout. 


Price, in chassis form (Type No. MG4), 84 guineas; with cover 
and baseplate (Type No. MG4A), 9} guineas; 
Available from leading stockists, including the following in the 
London area: Messrs. Arthurs (Arthur Gray Ltd.); Berry’s 
es) Ltd.; City Sale and Exchange Ltd.; Clyne Radio 
d.; Garland Bros. Ltd.; Mail Order Supply Co.; Nusound 
ucts; Tele-Radio (1943) Ltd.; Webb’s Radio. 


wumitelex (london) itd. Pagnell St., London $.B.14, TrDeway 5849 


fh hlitttittiitttiitiitt itt LL LLLLLLE TLE LEE LL ELE LLL 
SER EERE EEE REESE EES SEES EEE SESE ESSER REESE EE REESE SRE Ee ee SEE EE EEE EEE EE See eee Eee 
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LLL Ubtetp for hearing aids 


The smallest glass-encapsulated transistor in the world; a result of the 
specialised valve manufacturing techniques pioneered by HIVAC. 
Hermetically sealed against moisture. 


All British manufacture throughout. 

Contains a germanium junction element manufactured by 
The new HIVAC junction transistor type XFTI, because of its 
extremely small size and high performance, is the perfect element 


\ 
\ for all stages of the most modern Hearing Aids. 


are actuai Dimensions are only 5.3 x 3.8 x 15 mm. 


Hi _ ltd STONEFIELD WAY, VICTORIA ROAD, Telephone: 
liVvag ENG | SOUTH RUISLIP, MIDDLESEX. 3366" 
(7?) 


ACCLAIMED... BRITAIN'S FINEST 
AUDIO REPRODUCER 


%* Built as a musical instrument, sounds like a musica 
instrument. 

% Entirely new development in electrical-mechanical- 
acoustical system. 

* The most efficient reproducer of audio frequencies in 
the world with a single drive unit/compound horn housing. 


%* Indispensable for studio monitoring, or where definition 
and quality of reproduction is required. 


Posy 


LOWTHER 
F.M. TUNER 


Tunable over 

V.H.F. Band II. 

Quality recep- 

tion guaranteed 

from Wrotham . 

and other sites Price £22 


' : when ready. Plus purchase tax £7.6.4 
Type T.P.! £96 as illustrated. Finished walnut f . 


or light oak. Ex works, 


COME with LOWTHER'S -tovaril periection- 


THE LOWTHER MANUFACTURING COMPANY, LOWTHER HOUSE, 8ST. MARKS RD., BROMLEY, KENT, ENGLAND 
: RAVensbourne 5225 


2 000006200000000000 
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Compelling reasons for choosing the 


Astr onic “HIGH FIDELITY AMPLIFIER 


Al 280 Tone 
Corrector Unit 


ch. 11.0 §S 


OUTPUT!) HARMONIC |INTERMODULATION RESPONSE ce ene Seon eeea a tae | Ween. 
| DISTORTION DISTORTION® PICK-UP AES, 10 my, ee Ses Se tae 
> depending on setting of 
) attenuator. 
-_——_ ve : “SFr RADIO (Tuner) 200 mv, 4 megohm. 
bw | 0.22% | 0.09 0.056% | + Sab 2 c/e20kc/s | TREBLE CONTROL, + 10 db at 10 ke/s with 
nw 0.43 0.12 0.36 0.42, + Sdb 20 c/s-20 ke/s | ke/s zero. 
BASS CONTROL, +10 db at 100 c.p.s. with 
| ke/s zero. 
Both controls independently and continuously 
variable. 


Al 254C 
£26.5.0 


“Es 1,000c/s| 400-4,000 </s| 60-7,000 c/s PHONO f.f.r.r. 10 mv, 


*In each case lower frequency modulated by higher frequency 
12 dt down. Noise level 63 db below full output. 


Send for full details and specification to :— 


N. MIERS & CO. LTD., 115 Gower Street, London, W.C.1 


Telephone: EUSton 7515. Cables: MIERSCO 


PARKER'S SHEET METAL FOLDING 


is MACHINE 
INSIST ON HiFi for Precision nano Wada te 


. ¥ wity 18 gauge M.8.x«2ft 
Type HO/500 ) 20-20,000 Oscillators ; Wide, Loose Attochanente 
Type HO 50 { cycles 7 for Kadio Chassis Making 
. Weight 22 Ib. Price ° 
Type HO 500A t 20-40,00) , Attachments 1 /f 4 
Type HO.GOA { cycles Carriage 4/-, with attach 
mente §/6. 
Also Parker's Square 
Type Drill Viee. Machined 
table Tin. x 6in sin 
aws of Bright tee 
Admite stock of 4in 
Complete with stand 
Heavily constructed. Wt 
L3plbd 
Price 37/6. Carriage 2/6 


Machines guaranteed 
Send for details 


¥ WHEATCROFT WORKS, WELLINGTON 
A. BR. PA RKE af STREET, BATLEY, YORKSHIRE. Trl.: Batley 426 


PROGEKESS ... l 
The Result of Splendid Effort! 
P.V.C. AND British enterprise, energy and ingenuity 


Type 0/506 giving & watts 

output . POLYTHENE produced the jet Engine There is 
* Soe Cerone aaaraty SLEEVINGS no limit to British achievements , 
% Supplied in. 2 Standard INSULATED There is also no end to the insulating 


Frequency Ranges. 


% Output Volemeter Fitted. | WIRES AND Sleevings which we produce for many 


¥% Builc-in Attenuator 


opt yy F L E x | B LES industrial applications. 

Output A.1.0. Approved 
Look for the Registered Trade Mark Pi ASTIC ARI E 4 i MITE i 
Hifi Lid. SEERY Tic OR!SReey wit e0igmm HAWLEY LANE, FARNBOROUGH, HANTS 
Phone: Farnborough, Hants 85 


Type 40/60 giving 0.66 watts 
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Letter from AUSTRALIA | -— 


CHAMFERED TOP PLATE 
ITO CONCENTRATE FLUX 


1954 


HEAVY TOP 
& BOTTOM 
STEEL PLATES 


C2rin 


Mit All mr mo 
‘ are | ; my 4 ie 
ce A as is ‘9 duction “UCularly 58 the 
2 eC tre 2. Th. Yon tr D 
: ¢ Wansiene rash, balance <2 amazing’ 
apa 8M sure j¢ <* LP of ag, My firse 
In d the f,,1)"" § “So 
on h Cor 
f 8 book § 
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THE SUPER 12 
rhe outstanding performance of the Super 12/CS/AL 
speaker is primarily due to the magnet. High flux 
density (17,000 lines) gives excellent transient 
response and _ sensitivity 
with wide frequency range. 
Price of Speaker £17/10/- 
tax free. Delivery 3/4 

weeks for Home Market. 


Wharfedale WIRELESS WORKS, LTD. 


Idle, Bradford, Yorkshire. Telephone: Idle 1235/6 


eh 


, ; ACTUAL SIZE—12 WAY 
chassis connections as well as inter-chassis connections, since 


there is adequate contact ‘ float’ to allow for slight mis-alignment of the male and female units 
On McMurdo Standard Connectors, the 


No. 9 Octal valveholder contacts Che 
resistance, together with reasonable insertion and withdrawal forces. 


suitable for line-to-line or line-to- 


sockets are fitted with Standard McMurdo 


Connectors have a low contact 


Life tests 
prove that the low contact resistance persists through more than 


5,000 insertions. Available in 8, 12, 18 and 25 way and 
covers with top side or end cable entry 


For full details apply to :— 


THE McMURDO INSTRUMENT COMPANY LTD - Victoria Works - ASHTEAD - SURREY Tel. : ASHTEAD 340! 
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The High Fidelity 
Specialists 


We offer the following ex stock :— 
Leak TL/I0 amplifier, and Point One preamp. £28 7 
Acoustical QUAD Il, amplifier and control 

, £42 0 
Chapman FM.81 V.H.F. Tuner ........... . 421 0 
Wharfedale Super 12 C/SAL speaker ......... £17 10 
Salex Sandfilled corner baffle for above ......... £10 10 
Pye PF91 amplifier and preamp. .-. 42 0 
Collaro 2,000 transcription motor £i3 9 


available at the turn of a switch. This is the only way to 
be certain. Come and hear your choice. 


CHAPMAN FM81 TUNER 
For use on the new V.H.F 
Frequency Modulation Broad- 


Part exchange arranged. Write or ‘phone yal pet agi pe 
for offer. Cabinets made to order. plete absence of tackground 
Easy payments with 20°, deposit, and the Po eh ee 
balance over 18 months. 


Write for our bi-monthly secondhand list. 


93-94 FLEET STREET, LONDON, Phone: CENtral 9391/2 


r—SUPERIOR RADIO SUPPLIER F FTY Bowl FIRE 


I!!! CONSTRUCTORS!!! 


4é ” 
OBTAIN ‘‘SUPERIOR RESULTS 
i .e i 
WITH THESE RECEIVERS SEN wits higniy Solana tinSaarpsuiee Ste 
¥ 4 with highly polished alu rinium bowl 
THE SUPERIOR T.R.F. RECEIVER (BUILDING COST 87/5/-). Suitable for be . Ky 210 / 20/30/ 40v. 600 
A.C. Mains 220/240 volte. Medium and Long Wavebands. Very attractive walnut i 750 Watt. Cast-iron 
veneered cabinet finished in two contrasting colours. All brand new components, “i base in cream. - 
available individually for the construction of this fine receiver, Vaive line-up , Spare elements available 
4807, 6807, GVGgt, 6X5gt. Complete construction booklet for the SUPERIOR , 
T.K.F. RECEIVER with theoretical and practical diagrams, also price list of . ‘ TRADE SUPPLIED Pius 9/- purchase tax 
recommended parts. Price 1/6 post free / . ENQUIRIES INVITED Postage & Packing 2/- 
SUPEREX “ATTACHE” ALL DRY PORTABLE (BUILDING COST | 
W15/-). A really superb 4 VALVE SUPERHET receiver, giving first-class Phone orders accepted. 
resulta on both Long and Mediam Wavebands The cabinet ts very compact 
(Hize 11 jin Afin 4)'n.) and of the attache case type, covered in twin colours KAYE ELECTRICAL MANUFACTURING co. (W.W.) 
of high quality leatherette. Weight of complete receiver less batteries Sibe. Al! 
components used are of the highest grade: OSMOR HIGH Q COLLS and FRAME Havelock Works, Havelock Place, Harrow, Middx. 
ABRIAL, Plessey-Amplion Midget [.?.T.s. Provision is also made for 7in. « 4in r 
Elliptical Mpeaker. Valve line-up: 1R6, 1T4, 185, 3V4. Send for BUPEREX Tel.: HARrow 1432 
“ ATTACHE” BOOKLETS giving full building details and practical wiring dia 
grams. Price 1/6 post free 
THE SUPEREX UPRIGHT PORTABLE (BUILDING COST 27/15/-). Chassis 


amwembly and components almost identical to attache model with the exception | PO LYTHEN E 
of the cabmet. This is of the upright model with large speaker aperture in the 


froat, with dial and controle wader lift-up lid tn the top of cabinet. Also covered in 

twin colours of leatherette, Cabinet size: 10ptn ‘fin. x 4fin. Send for SUPER- H FE U | PM EF N | 
BX “ UPRIGHT” BOOKLET, price 1/6 post free e ° 

6.R. 9-4 WATT AMPLIFIER KIT (BUILDING COST 84/15/-). Designed on 
very attractive lines and incorporating Bass, Treble, Middle, and Volume controls. (AMBYTH ENE BRAN D) 
Buitable for most types of pick-ups. Chassie hammer-finished in mottied grey or 
bronze and given a professional finish with engraved control knobs, Complete with in @) i M E im os 
P.U. and L.S. panels, 0/P Transformer, Mains Transformer, ete, Valve line-up: Ss 


6807, GXSgt, 6VGgt, For A.C. Mains 210/240 volts, Send for 8.R. AMPLIFIER E 
The above amplitier is available ready built and tested, price £5/5/- post tree De '@) F in mS 


fas. A KAYE QUALITY PRODUCT 
* 


LEAFLET giving complete home construction details. Price @4, post free 


- 
We have « large range of Radio and Television components and special . H R 1) U G H S 


valves at very coumpetitive prices. Send 64. for our current price ilst. 
Pons; Cash with order or O.0.D. xtra charge lor C.0.D. please add postage. Send for particulars and Samples 
(U.K. and N. ireland only.) 


19 an ».m. Monday to Satur >.m. Thursday. 
niacin ten Th a AMPLEX APPLIANCES (KENT) LTD. 
ci cdadligatnenmonanenaadignthitnenal 19 DARTMOUTH ROAD, HAYES, SROMLEY, KENT 


SUPERIOR RADIO SUPPLIES (RAVensbourne 5°71) 


37, Hillside, Stonebridge, London, N.W.10. Al export enquiries ¢ 
Phone; EL@ar 8644. ANTEX LTD., 3, TOWER HILL, LONDON, €.C.3 
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Engineered in every sense 
-that’s the GRUNDIG TK 819 


lell a sound engineer that you produce a hi-fi Tape Recorder and watch 
him smile: with his wide knowledge and experience in this field he knows 
better than to let a phrase such as this influence his better judgement. 


Tell him, however, that the instrument has a frequency range of 40-14,000 
cycles (at 7}in. per second)—that its “wow” content is less than 5%, 
and the Distortion level extremely low, and he is assured of its capabilities, 
He can see for himself that the Grundig TK 819 has, indeed, been designed 
and produced for the CONNOISSEUR OF SOUND. 


FEATURES INCLUDE : Simple push-button controls; Magic GRUNDIG 
Eye tuning device for recording and play-back; two tape speeds 
giving one hour of “ hi-fi” music recording or two hours perfect TAPE RECORDER TK8I9 


speech recording; built-in clock timing indicator. : 
nmap ate "8 95 gns. (less microphone) 


Wide range Grundig Ribbon Micro- 
phone 12 gns. or unique Moving Coil 
Microphone 6 gns. 

GRUNDIG (Gt. Britain) LTD., Kidbrooke Park Road, S.E.3. Attractive Hire Purchase Terms Avail- 


Electronics Division, Gas Purification & Chemical Co. Ltd.) able. 


Most Radio and Photographic Dealers stock Grundig. Ask for a 
demonstration or write for folder. 


SeereGeNED FOR THE CONNOISSEUR OF SOUND 


Gisl 


PHILIPS PRESENT... 


UNIVERSAL PULSE GENERATOR 
GM 2314 
FEATURES: 


Pulse frequency 15 c/s —200 Kc/s in 
6 ranges continuously variable. Accuracy 
withen 10%, 
Pulse width adjustable between 0.75 sec 
and 40 m.sec in 7 ranges. Accuracy 
within 20%. Separate position for 
50/50 pulse. 
50/50 pulse voltage output lov max, with 
reversible polarity. 
Adjustable pulse width voltage of 4ov 
max in § steps and 0-1 v continuously 
variable. Rise time 0.1 sec, 
§ Narrow pulses of 0.25 sec duration at 10v 
max also available with reversible polarity. 
6 Sinusoidal voltage 15 c/s — 200 kc/s at 
IV.r.m.s. can be obtained. 


Suitable for external and internal 
| - é ° 
(Made in Holland) ynchronisation 


: ‘ ; “THE OSCILLOSCOPE AND ITS APPLICATIONS” 
We shall be pleased to arrange a demonstration at your convenience Ag a result of the great demand for the original 


book we have now reprinted the above 

publication. The new edition has been brought 

| up to date and contains new data on the design 

ms of Oscilloscopes for pulse work and television. 

—— | All the original information is still included, 

we INDUSTRIAL DIVISION, CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2 together with one hundred illustrated —~ 
of the use of modern Oscilioscopes 

ARC AND RESISTANCE WELDING PI ANT AND ELECTRODES * HIGH FREQUENCY GENERATORS * ELECTRONIC Tee Onclibtene end lee Applications ” can 

MEASURING INSTRUMENTS * M/GNETIC FILTERS * BATTERY CHARGERS & RECTIFIERS - 


LAMPS & be obtained from us post free, at $s. od. per 
LIGHTING EQUIPMENT * X RAY copy. 


(pmioo44) 
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Great Britain's Valve Mail-Order House 


a aaa eee Nid VALVES 97°) toca 2/3] — ana rntte— 


12AU7 
1ZAX7 
12BAGT 
128K 7GT 


gz equivalent 
nd American 
s Referen 
ypes with 
{B.V.A. I 


mm preher 


20D PH WW DW IG Se ww ~2 Sw 


ami quickest way 
heet metal 


consiete of three 
MBPenB ®* punch and an 


— = le 20re The operation is 
+d Q j f v= uite uple. Prices incl. ke 
PM24A 

: “ ” 

| epi 2 


THI . think ia[ AUTOMATIC 


vPim 2 adic o met we 
ros TAYLOR “ - « F ? pares . “ompl tely RO Antennas. It. sex 
RADIO steTHOoscope |METERS| ..2°°* olutely safe, Suit —— 


on il kinds of tending, copper plated ‘ 

vel device aptly : tor al in y BARGAIN dozen 2/6 

led a Radio Steth-| EASY Small S dering i Ho pee solderis we B.T.H. GERMANIUM CRYSTAL 
CO s descrit ms ne ONE K on Latest dering glass 

va , be t —, TER development Complete | bend etc. 2,000 DIODE. Complete with Blueprint 
the Radio “Con ask tor ith § detachable bench «: Fahrenheit, 224 cpersting instructions, 2/~- 
tructor With it Catalogue | stand, 196. Post | flan Post 9d 76 =u 76 

most districts a TAYLOR METERS ON EASY TERMS FROM 21/- 

, ne! oe ° 10 Monthly | Total H.P Pre-heated Electric Soldering 
hecked from _ the Cash Price Deposit p’ments of Price wheage ot —— 
rid of the first valve witch 
ght through to the free Bit. Specially desig 

tput. It is a com fine work Limited quantity 
plete fault-finder 


h only parts 
eded to make the 
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f crocodile clips, a 
tal, and a paper 
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SERVICE SHEETS 
The one you require enclosed 
| if available in a dozen assorted 


of our best choice, 10/6 
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aaa scat | _. HAVE YOU H. WHITAKER G3SJ., 
FELT LIKE | 110, YORKSHIRE STREET, BURNLEY 


Manufacturers of precision Quartz Crystals, for frequency contro! 
9 in a wide variety of bases, covering all Aircraft, Shipping and 
T H | S | Amateur frequencies. All are made to extremely fine tolerances, 
and have an ectivity pass figure as good or better than Government 
THEN READ CN standard for the frequency In addition we can undertake the 
calibration of your own crystals and supply certificates at nominal 
THE RODING cost. Regrind service: Your redundant crystals can be reground 
to new frequencies at an average cost of 7/6 to 10/-, depending on 
5-VALVE tolerance, or taken in part exchange. Early deliveries can be 
oie given on all types Regrind service 7 days approx 
— iTS Gagar/ SUPERHET 
. is but ONE of the H. Whitaker G3SJ. Contractors to the War Office, 
many outstanding re- Air Ministry, Post Office and Government Depart- 
ceivers, amplifiers and ments the world over. 
test gear (see previous 
ads. for list) fully 
described together 
with blueprint circuits 
and complete parts lists 


—HERE’S THE ANSWER ! in our famous 


a ' a Television * Radio * Record 
eee ee ee too K . | | CABINETS MADE TO ORDER 


radio enthusiast can get to-day. Printed on finest glossy art paper 
it also contains Set Building and Servicing Hints, Facts and Formulae, 

Resistance Colour Code, Symbols, etc. AND our current Catalogue AN Y SIZE OR FINISH 
SO DON'T DELAY—SEND TODAY! 

REMEMBER! Our Superhet Tuning Units are pre-aligned and 
sealed for maximum efficiency—no test gear being required by the CALL OR SEND DRAWINGS FOR QUOTATION 


Constructor. All components and pre-punched chassis are available 
from us and are fully identified. FREE ‘ ABC ' Construction 
Sheets available (see Handbook) 


*Also obtainable from leading booksellers and component stockists B ™ K O S KI E (DEPT. E ) 
RODING LABO RATORIES 72-76 Leather Lane, Holborn, E.C.1 


(Dept. WWD.) BOURNEMOUTH AIRPORT, 


CHRISTCHURCH, HANTS Phone : CHAncery 6791 


Dec! 
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| 
We are glad to announce 


the immediate availability of “Scotch 
Boy” Magnetic Recording Tape on 
a new clear plastic 7" reel—more 
solid, perfectly balanced, with a 
large centre hub and simplified 

V slot threading. 


Each new reel has its own sturdy handsome 
hinged box, in our familiar black and 

plaid, with ample writing space on the 
e 


‘SCOTCH BOY ae 
. 


REGO. TRADE MARK As for the tape, it will “speak for itself.” 


MAGNETIC RECORDING TAPE — 22! 22° 0(sorder wi sieve, 


brilliant quality. it is an all-British 


ANOTHER €&> PrROOUCT product of which we are proud. 


MINNESOTA MINING & MANUFACTURING CO. LTD Daily, professional and home recordists 


Arden Rd, Adderley Park, Birmingham 8 167 Strand, London WC2 alike are changing to “Scotch Boy.” 
10 Mitchel! St. Glasgow Cl 16 Mosley St, Manchester 2 


“You can rely on us”™ 


We specialise ONLY in Radio Components 


An example of a few of our stock lines :— 


RESISTORS CONDENSERS INSTRUMENTS BOOKS 


Erie type 8 and 9, 6d. each % silver micas 16, above 1,000 pf AVO'S IN STOCK W.W."" Valve Manual, 4th Edit 
Morganite Type ‘TT’ § w., 6d. ea D.C. Minor £55- 36. 
Morganite Type ‘R' | w., 8d. ea ,000, 1,500, 2, PF Universal Minor, £10 10 - Amplifier manual No. 3 (containing 
Complete range, 10 ohms to 10 mg. | 2° 1,000 pf. 4 ee *| Model 40. £19 10 - details of Mullard amplifier), 3/6 
High Stability, § w. 2 (very Model 7. £19 10.- Radio Gadgets 3/6 
accurate), 1/6 ea. Range 100 ohms 1, .0002 0003, 0005, 001, | modes. £23 10- T.V. Faults, 5)- 
to 2 mg 200 ; ~~ ae, mM, | Terter Montrose, 50- and other Oscilloscope Book, 5/- 
Wirewound Toc SCONOL Taylor instruments Audio Amp. Handbook by Crow 
hurst, 3/6 
10 wat 29 ; . OO! I2KV, 10- 
, 0. 01 6KV, 10-, | instrunfents can be supplied on | pong) Receivers, 36 

New green vitreous type now avail- 7TKYV, 20-. H.P. Term Please ask for details. | Amplifier Circuits, 2/6. 
able 10 watt max rating. Any value T.V. Practice, 5 

p to 160k, Minimum MISCELLANEOUS Comprehensive Book of Vaive 

| dozen of a value 25 - Equivalent: and Service Types, 5)- 

Charging Transformers 2,6and 12 v 2amp., 19/6. 2,6 12 v. 4 amp.,and 
226. 


24 v. 2 amp., 

CATALOGUE No. 12 *PANL " Black Crackle Paint (no stoving), 3/- tin OSRAM 912 

page, 250 illustrations lr ‘ (b ' Foggy gorge a dem rs 36. No.2 Parts in stock incl. G.E.C 
rice I Jeaneties diane qoatay), Mo. | gut senplitiare end receivers ©.2 |] Bin. metal cone spkr., 68/15) 


Please add sufficient post/packing, good C.W.O. or C.O.D. Companies, etc. Monthly accounts. 


RADIO SERVICING COMPANY 


82, SOUTH EALING ROAD, LONDON, W.5. Telephone : EAL. 5737 
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Z&1iI AERO SERVICES LTD 


offer the following equipment, checked 


4 > ; 
Smith’s for § ope 
7 4 and in good operating condition : 
d TRANSMITTERS BC-375, range 0.4-10 Mc/s, 75W... 435 0 0 
Technical ff (A * TUNING UNITS, ARTENNA LOADING 


UNITS, MOUNTINGS, PLUGS, DYNA- 
MOTORS, ETC., for the above EXTRA 
RECEIVERS BC-453, range 190-550 kc/s., complete 
with 24 volt Dynamotors 
DYNAMOTORS Da-!, DM-32, 33, 53, PE-73. Also limited 
quantity of Dynamotors DM-28, and DY-9B/ARC-I 
COMPONENT PARTS FOR RADIO COMPASS 
SCR-269G 
neechesinn BC-433G 
Indicators |-61-A and 1-82-A 
Control Boxes BC-434, etc 


aii 10 0 


Books on the theory and practice of STILL AVAILABLE 
: : : A _ LIMITED QUANTITY OF MARCONI SIGNAL 
electronics, new developments, cireuit GENERATORS, guaranteed in perfect operating condition, 
design, and other specialized subjects and complete with calibration charts 
. : TF-390G 16-150 Mc/s 
ean be quickly supplied through your TF-390G/7 4-100 Mc/s 
TF-SI7F/1 150-300 Mc/s. and 18-58 Mc/s 


local Smith’s shop or bookstall. TF-SI7F/1 130-260 Mc/s. and 18-58 Mc/s 


MARCONI SIGNAL GENERATORS: 


bound into attractive volumes; and all your Type FM-AM, 0.4-60 Mc/s., TF-144E & G, 85 kc/s. to 25 Mc/s 
Many other types of Radio, Aircraft and Test Equipment 


stationery and printed matter supplied through 


Your copies of WIRELESS WORLD can be 


Please write for full stock lists 


our local branch 


W. H. Smith & Son Z&I AERO SERVICES LTD. 
= Raines: Sear 19, Buckingham St., London, W.C.2 
te Telephone: TRAfalgar 2371/2 


BELCLERE 


MINIATURE 


ASK ARTHURS FIRST 


Seni your enquiries for all Radio and Electrica 


a. NEW VALVES goods, especially those in short supply 


We have probably the largest variety of valves in 
the country. Let us know your requirements, STANDARD INPUT 
AVO METERS IN STOCK 
Avo Model 7 # 
Ave Medal 8 TRANSFORMER 
Signal Generator, Mains and Battery 
Models 43 Small, efficient, low priced. size lin. x fin. x din. overall as illustrated 
seavere P Uses : For coupling inputs of 3-150 ohms to normal type pentode valves 
Electronic Test Meter Specification : Ratio !-50, Primary 3.5 ohms. Secondary inductance 160 H 
Valve Characteristics Meter at |,000c.p.s. Range 64 octaves +2 db. Finish varnish dip, encapsulated block 
or mu-metal screening can. Quick delivery—iow price—maximum efficiency 
Also [ull TAYLOR METERS. List on request 
a ee ’ JOHN BELL & CROYDEN, !!7 HIGH STREET, OXFORD 
Telephone : 47072 2 Cables: Beiclere, Oxford 
VALVE manne Point One” Preampli: 
lard : 5 fier complete £ 
Mu fis: Chapman Tuning Units ai7 
Osram - Leak Tuning Unic......... €38 


wearers? ww? * | Segeale Tare Oe: oy K. & K. ELECTRICAL SUPPLIES 


Mullard tthe Grundig Microphone a 
Replaceme 2 6 
Guide Recording resem, ejtiiien tae T '@) t Cc of ag U L B Ss 
“FAIRY BRAND” 


n 
Art and Science | 
Sound Reproduc 
: by F. 4. é Terms C.O.D. or Cash with order. 
D.F.H.... 2 Goods offered subject to being unsold 25 VOLT 03 AMP. AND 35 VOLT 0:3 AMP. 
each extrs. | and to price alteration 11 m./m. SPOT CLEAR BULBS PACKED IN BOXES OF 25 


995% GUARANTEED 


ws ran INCLUSIVE 
P./TAX 


Postage and Packing !/- per 100 


Orders for €5 and over, Free Postage and Packing. 
PLEASE FORWARD CHEQUE WITH ORDER 


GRAY. LTD. 
ARTHUR 39, ROMAN ROAD, LONDON, E.2. 


GRAY HOUSE, 150-152 CHARING GROSS ROAD, LONDON, W.0.2 ny . 
TEMpie Bar 5833/4 and 4765. Cables: TELEGRAY, LONDON el.: ADVance 1936 
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RADIO 


EXPORT 


1,000 types | | \I| 

of Receiving and : HALL ELECTRIC LTD 

Haltron House, 49-55 Lisson Grove, 
London, N.W.1. 


|.: Ambassador i041 (Slines) Cables: Hallectric, London 


Transmitting Radio 


Tubes available ex stock. 


Q : = e p . 75 GRAND PARADE, HARRINGAY 
uality equipment Mesigners Ltd. LONDON, N.4. 


CONSTRUCT YOUR OWN AMPLIFIER GRAM UNITS—LEADING MAKES 


We carry stocks of all leading makes, a few are listed 
This High Fidelity 8-10 watt amplifier has been specifica designed below 
for use with Gram., Microphone and Radio Vaive line up: —68L7 
68N7 phase splitter, 2 6V68 (matched) outputs, 5Z4 rectifier, Negative Garrard TA 5 speed single player (less 
feedback , cotaeshansiey tone contro! using separate Bass and Treble heads) 2710 3 
contro! giving 10db boost in treble and bass, and L0db attenuation in treble Garrard . 
5db attenuation in bass relative to 1 K/cs. The Output transformer supplied | ower a Pare, a £10 9 O 
is tapped for either 3 ohm or 15 ohm speakers. 


Jaro RO2/5 
Incorporated is a feeder unit input socket. Equalizing networks are avail Cofece BEN cody —F — oe, 210 6 O 
able for the Collaro Studio ‘O° and‘ P* heads, Acos ete. Chassis dimen 
sions: —12 x x 2hin. Clreuit diagram etc. available separately at ]/- Collaro RC3/531 3-apeed Autochanger 
lete kit £10-7 For operation on A.C. Mains 200/250 volte! } Studio“ O” or” P” head 215 310 
Comp ete ! 0 6 All components supplied are guaranteed for one year. Valves 3 months Plessey S-speed Autochanger (plays 
PLUS 3/- Pkg., Carr. and Ins intermixed records) £1117 6 
To those wishi to purchase this High Pidelity Amplifier ready-built and tested, we can supply same at £11/12/6 | on 
plus 4/- for Pkg., Carr. and Ins. (Please state whether for use with 3 ohm or 15 ohm speaker) Collaro Transcription Model 2610 with 


sonine wae “P” head £17 18 11 


MAINS NOISE SUPPRESSOR UNIT W. B. STENTORIAN HI-Fi LOUDSPEAKERS. 
| ALUMINIUM CHASSIS WITH REINFORCED 
mple and effective method of cutting out all mains HF 610 Gin. 3 watt CORNERS 

The Kit consits of 2 specially designed chokes HP 810 Sin. 5 watt 

ether with 3 condensers. The unit can be assembled HP 912 Sin. 7 watt 
in existing receivers or separately if so desired. | HF 1012 10in. 10 watt 
4 11 COMPLETE WITH C:RCUIT DIAGRAM 
Pius 1/- post, ete 


6x2 
state speech coil impedance 3 ohms or 15 MIKS 19 x6 x 2% 
All the above plus 2/6 pack, carriage insurance 16 x9* 2) 


12«3x‘ x3x 2 
BALL. BEARING SLIDERS SENTERCEL RECTIFIERS 2x5x2 16 «6 = 2 
BRAND NEW AT A THIRD BELOW NORMAL PRICE. Type RMI 60m<A. 125 v , Adé 1/- to whichever oo to cover cost of 
designed to give smooth alent movement Type RM2 100mA. 125 v packing postage. 
rigidity in any position. Cadmium Type RM3 120mA. 125 v / a 
aptive ball carriage with brass spring. Type BM4 275mA. 260 v y | 
ers are suitable for extending Radiogram 


otor Boards, Tape Decks, Cabinet drawers, et We carry large stocks of Resistors, Condensers 
LEworn din. RUNNER EXTENDS 9jin. PENCIL TYPE RECTIFIERS (E.H.T.) and all Radio, T.V. and Electronic ompenents, 


K3/45 B/- each 


P Let us quote you for 
K3/15 . Beach 3/50 
10/- Posr reze Ki/40 HE cen Kari00 12/8 scr | (SEND 24. STAMP D FOR cAtnibetes" 


TERMS OF BUSINESS: s—Cash with order or C.0.D. All orders for small items totalling over £2 post free unless otherwise stated 


To personal shoppers wishing to visit our premises ALIGHT AT HARRINGAY ARENA. OPEN FROM 9 a.m.-6 p.m. MONDAYS-SATURDAYS 
(EARLY CLOSING WEDNESDAYS). 
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LESS THAN 1% DISTORTION 


TAPE RECORDISTS! Are you COMPLETELY satisfied with your 
recordings? Bad waveform in an oscillator can cause DISTORTION 
due to intermudulation, NOISY BACKGROUND due to D.C. 
component in an asymmetrical waveform,and INTERFERENCE 
with radio due to harmonics beating with incoming signal. The 
fundamental cannot do this! 
The Ordinary Hartley circuit suffers from the disadvantage—that 
waveform, large output, and stability do not go together. 
he new HATFIELD oscillator is GUARANTEED to give at least 
4 watts output with less than 1% distortion, and high stability, 
using only one vaive (6V6 or similar) 
COIL, complete with circuit, 10/6 post free 


BIAS REJECTOR COILS 


Even a smal! amount of bias frequency getting into the amplifier 
can cause alot of trouble, and nearly ali tape recorders need a rejector 
coil to prevent chis 

COIL, complete with instructions, 5/6 post paid 


MOTEK TAPE DECKS 
The famous K6& deck; twin track, two speed, with push buttons 
and electronic braking, is a beautifully finished job at only £19/19/- 
Post free. 
TAPE AMPLIFIERS 
The HATFIELD amplifier is complete with oscillator as above, and 
magic eye, less speaker, at £12/15/-. 


COMPLETE RECORDERS 


The HERGA recorder incorporates ALL the above items together 
with a first class crystal mike and one reel of SCOTCH BOY tape 
in an attractive two-tone portable cabinet, absolutely complete at 


Further details and H.P. terms from 


HATFIELD RADIO 
78 STROUD GREEN RD., LONDON, N.4 


NEW High Fidelity to suit Everyone 
Daily Demonstrations of the following 
F.M. Units by 
Chapman 

Lowther 


Sound Sales 


Jason etc. 


Prices from 10 gns. Chapman F/M8! Tuner 


Available shortly—AM FM Tuner 


AMPLIFIERS by 
Sound Sales from £20.0.0 
Rogers ‘ Baby’ £23.0.0 
Leak TL 10 £28.7.0 
Armstrong A 10 £29.10.0 

Q.U.A.D. 11 £42.0.0 
Pamphonic 40gns. 

Tannoy 


Extensive range of AUDIO FURNITURE 


S.A.E. for details & Photos 


SPEAKERS. Tannoy DUAL, G.E.C. Metal Cone, Wharfedale Corner & R. J 
Goodmans Axiom, Lowther Corner, Pamphonic ‘ VICTOR 


HOLLEY'S RADIO 
285, CAMBERWELL ROAD, LONDON, S.E.5 
Telephone : RODney 4988. Hours : 9.30-6 including Saturday, | p.m. Thursday 


Hire Purchase Terms Arranged. Technical Advice and 
AFTER SALES SERVICE 


‘TRANSFORMERS 


COILS LARGE OR SMALL QUANTITIES 
CHOKES 0eENouinies wercomen 


SPECIALISTS IN 
FINE WIRE WINDINGS 


MINIATURE TRANSFORMERS, PICK- an 
CLOCK AND INSTRUMENT COILS, ETC. 
VACUUM IMPREGNATION TO APPROVED STANDARDS 


ELECTRO-WINDS LTD. 


CONTRACTORS TO G.P.O., M.O.S., L.£.B., ETC 
123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY 
LIVINGSTONE 226! EST. 1933 


? 


ca 


UCC CCC CCC CC 


THE WORLD'S GREATEST BOOKSHOP 


Ir 


*+F* FOR BOOKS # # 


All new Books available on day of publication. 
Secondhand and rare Books on every subject. 
Stock of over three million volumes. 
Foyles have depts. for Gramophone Records, 
Handicraft Materials, Stationery, Music, 
Magazine Subscriptions. 

119-125 CHARING CROSS ROAD, LONDON, W.C.2 
Gerrard 5660 (16 lines) $_ Open 9-6 (Thurs. 9-7) 
Nearest Station: Tottenham Court Road 


Tee 


TVA 


SU eee 


SOLENOID 


Continuous } lb. at } 


A. C. TYPE SA. 


Instantaneous to 6 Ibs. 
100% PRODUCTION 
INSPECTION 


Larger and Smaller Sizes 
Available. Also Trans- 
formers to 6kVA 3 Phase. 


rR. A. WEBBER LTD. 


18. FOREST ROAD, KINGSWOOD, BRISTO! Phone: 74065 


ae 


We specialise in 


CABINETS 


The ‘BEAU-BUREAU ’ 
CONSOLE TAPE RECORDER 
CABINET 


Craftsman-Buile Cabinet 33in. long, 
33in. high, |6in, maximum depth, 
Ilin. minimum depth. Is most attrac- 
tive; it incorporates storage space 
for spare spools, microphones etc 
Superbly finished in two-tone walnut 
veneer, highly polished robust 
construction 


Many and varied cabinets available. Pay us avisic when 


TRADE ONLY SUPPLIED 


rent monthly budlesin 


Dept. (W.W.), 11, Guanersbury Lane, Acton, W.3. Tel.; ACOrn 5027 
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* VISIT OUR NEW PREMISES * 


(Showroom floor space over 500 sq. feet) 


2.2 LISLE STREET, 


LONDON, W.C.2 


(Close to Leicester Square Tube Station) 


See our large display of 


NEW AND SECONDHAND 
EQUIPMENT ALL IN 
FIRST CLASS CONDITION 


We carry stocks of :- 
RECEIVERS. Eddystone—G.E.C.— 


Hallicrafters — Hammarlund — Marconi 
National RCA — RME, etc. 
v 
EQUIPMENT. Meters, 
Generators, Oscilloscopes 
Meggers, etc., by Avo — Cossor — Ever- 
shed & Vignoles — Marconi — Taylor, 
etc 


TEST 


Signal 


* 


AUDIO EQUIPMENT. Quality 


U.S.A. LABORATORY EQUIPMENT. 

TS3. S band power frequency meter. TSI0. 
APNI Test set. TS13. AP. X band signal genera 
tor. TSI4. S band signal generator Ts. 
Radar Syncroscope. TS36. X band power meter 
TS62. X band echo box. TS69. 300-100 Mcs 
frequency meter. T$127. 300-700 Mc s. frequency 
meter. 78226. 300-1,000 Mc's. power meter 
6C221. Frequency meter (Bendix), BCI277. S 
band signal generator. TS45/AP. 3 cm. signal 
generator. 1-222A, 8-15 Mc's. 150-230 Mc/s. s.gnal 
generator. 1E-19 signal generator. TS89. Pulse 
voltage divider. TS47. 40-500 Mc's. sienal cenera- 
tor. T$174. (V.H.F. version of BC221 ) 20-250 Mc's 
TSI7S. 80-1000 Mc's FERRIS. 22A signal 
renerator, GENERAL RADIO 8048. 30-300 
Mc/s. signal generator 
No technical manuals for sale. 
for prices. 
American Receivers. APR4 and tuning units 
30-1,000 Mcs., APRS, |,000-6,000 Mc's. Klys- 
trons 723/AB, 707A, 7078, 2K28, 2K33, CVé64, 
CV129. PMagnetrons 725A, 2/32, 2K33, 2K25, 
2536, 2139, 2354, 2522, TR cells 1824, and many 
other items of equipment covering HF, VHF, 
UHF and centimetric bands 


UNIVERSAL 


Please write 


NOW AT YOUR SERVICE 


Our first class Laboratory 


with standard equipment 
and a highly skilled staff 


for carrying out 


REALIGNMENT 
SERVICING AND 
RECONDITIONING 
of all types of British and U.S.A. 


COMMUNICATION 
RECEIVERS. 
We give athree months’ Guaran- 
tee and issue performance data 
with all completed orders. 
NOTE: We also undertake repairs 


to electronic instruments, test meters 
and individual sensitive movements. 


ELECTRONICS 


Amplifiers — Pick-ups — Tape Recorders 
Speakers, etc., by Acoustical — Leak 
Lowther — Rogers, etc. 


22 LISLE STREET, LEICESTER SQ@., LONDON, W.C.2 
Shop hours: 9.30 a.m. to 6p.m Thursdays, 9.30.a.m. to | p.m. 
WRITE, CALL or PHONE: GERrard 4447 and 8410 (Day) MEAdway 3145 (Night) 


Wireless World 
DIARY, 1955 


New features in this very popular diary include data 


79 pages of up- 
lo-dale, valuable 
relerence 
material 


Leather 5s. t0d. (Inc. P.T.) 
Rexine 4s. Id. (Inc. P.T.)- 


on receiving aerials for the forthcoming commercial 


television transmissions and the proposed v.h-f. 


sound broadcasts. 
the kind information 
frequently required by the radio man but seldom 
readily available 


It also includes in tabloid form 


of technical and general 


The diary fits easily in the pocket 


and has a week to an opening with ample room 


for notes 


A useful Xmas Gift 


Available from booksellers and newsagents. 


Wiffle & Sons Lid., Dorset House, Stamford Street, London, $.£.1 
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YOU'RE SURE TO GET IT AT STERN'S 


cg BY FAR THE BEST FOR HOME 
CONSTRUCTORS! 


™ “*TELE-VIEWER”’ 


5 CHANNEL TELEVISOR 
DESIGN OF A COMPLETE 12° SUPERHET T.V. RECEIVER 


Ws 


” PERFECT PICTURE QUALITY 144 censor FRINGE AREA RECEPTION 


ME \:Si= HALF 
LE DIAGRAMS HAN \’ RECEPTION AT 
) SIMPLE stRUCTION EASY - TIER  MMERCIAL cosT 


Here are some of the features which combine to make this such a fine receiver 
@ The Superhet circuit easily tuned to any of the five channels, i.e., LONDON, _ 
SUTTON COLDFIELD, HOLME MOSS, WENVOE and KIRK-O-SHOTTS, @AI! pre-set-con : wit This complete TELE- 
(The extreme ease of tuning is accomplished by the provision of pre-aligned trols are mounted VISOR, including all Valves, can 
1.F.T.s.) on side of chassis be eusiit Sor omy 
@ A lifelike, almost stereoscopic, picture quality made possible by the enabling all adjustments ost $28/ 1 5/4 
following factors to be carried out whilst 
a. Excellent band width of I.F. circuits facing the C.R. Tube 
b. A really efficient video amplifier 
c. C.R.T. Grid modulated fram low impedance source 
d. High E.H.T. voltage (approx. 10 kV.) 


As no hire purchase terms are available the receiver can be bough 

in five separate stages (practical diagrams and circuits are provided 

for each stage) thus bi hi h 

The picture brilliance is also much above the average and enables pores the pea ow = of ASSEMBLY INSTRUCTIONS . 
comfortable viewing with normal room lighting or daylight available, price 5/- The instructions include really detail ‘4 

@ FIRM picture “HOLD” circuits (Frame-Line) ensure a steady picture PRACTICAL LAYOUTS, WIRING DATA AND COMPONENT 


free frum bounce or flicker evun under the most adverse conditions met PR 
” 1 . ALL COMP 
with in ‘* fringe *’ areas and excellent “* interlace "’ ensures the absence of Vater pURERASS. ONENTS ARE AVAILABLE FOR INDI- 


‘liney effect.’’ 
Negative feedback is used in the audio frequency circuits which provide 
@ 2/5 warts of High Quality Sound NOW AVAILABLE 
@ Entire receiver built on two chassis units each measuring I4}in. x 6hin 
x 3hin 
@ Rigid C.R.T. mounting enables entire receiver to be safely handied with AT 


The “WIDE ANGLE” TELE-VIEWER STERN'S 


@ A design that retains all the distinctive features of the 12in. Televisor but with increased Time Base 
efficiency, producing 15 to 16 kV. B.H.T., with ample scanning power for C.R. Tubes up to I7in 


@ It can be completely built in- £33 (plas cost of C.R.T.) and is as simple 
eluding supply of all valves for to construct as the 12in. model 


This is the most efficient “ WIDE ANGLE” large sereen design yet offered to constructors, « 
it can be built for almost half th t of similar designs 
@ Complete assembly instructs liagram, etc., available for 5/-, 
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RPPPPP PPP PPL PLP PPP PPP PPP PPP PLPLP PLL PP 
A COMPLETE KIT OF PARTS TO BUILD A 3-4 waTr ‘* ae ea 


HIGH GAIN AMPLIFIER tor operation on Goclliater £3/18/- 
A.C. or D.C. Mains, 200-250 volts 

This amplifier will give 3 watts output for the «mal! Input 
voltage of only 75 millivolts, and is therefore suitable for 
use with any type of pick-up from the crystal type to the ~ 
miniature H/F Magnetic type . S.J 
A tone control ls incorporated and the salit . ~ ee > fae 


ry edge agg edt eth thay A pletely velf-contelned BRAND NEW C.R.T. MASKS 


Price of complete kit, ‘ncluding drilled chassie 4 ; SELENIUM auoririens Latest aspect ratio for 12in. “ Round " tubes 
and valves, £4/2/9, plus 6pin. P.M hich fita o - 8 os 06 vel Seance hed Ivory (plus 1/- postage 12 
chante), 16/-, or Sin ‘ , o » volt t nf SPEAKER BARGAINS 
rice of fully assembled chassis ready use 12 6 PL EY .10in ob v 
et of speaker) ESS: i nm V/eol 

enare (Oye S60 6 Npatues jor 12 volt 4amp. rating 17/6| GOODMANS, 
Copy of assembly instructions 6 - ’ | 

price list available for 


carr. and 
‘requency range 
variable 


lent oe 
@22@ao 


ee eww wwe GOODMANS, | hm V 


° THE DENCO F.M. FEEDER UNIT ‘ apna —Pasblig gee 
Conaating of & ® valve Superhetdengn Incorporating R.P. (GAMM) and FC (I2AHS) Stages followed by Tw | THE NEW W.B. “ STENTORI 
LY. (GBAG's) and Kati De scriminator 6A rovided being $%-1( HI! Fi SPEAKERS ARE IN STOC 
) THE COMPLETE KIT including VALVES and DRILLED GHASGIS is available tor £6 /13/6 2 mo 
> It ie suitable for use with any type of High Pidelity Amplifier plus 4/- carriage 
The descriptive manual, including cireult and Component Layout etc., is available for 1/6 and insurance ( 


x> 


- 8 
Seek 


: sion of the very latest design 
) THE COMPLETELY ASSEMBLED CHASSIS, ready for use, aligned and tuned $8/17/6 2 auaity reproduction for the lower-price rang 
7 plus 6 arriage and insurance are avalluble 
‘ WE CAN SUPPLY EX-STOCK 
NEW DENCO uv The Editor Tape Recorder complete 2475/0 
eck 
THE pM COIL PACKS. BATTERY CHARGER KITS Gnte hee tk i ik 
All kite are for A.C. Mains 200-259 volts, They com corder, counpiet s 268/50 


MODEL CP4/L A 4-<«tation “ Pre-se init providing prise a» Metal Rectifier and Transformer, tapped for 700L Tape Re 
any 5 stations on medium waveband and one station on 6 or 12 volt charging, and a tapped Resistor, wit! 
long ac price he 13/4 Selector Switch, to enable the charging rate to 
ora station” Pre-set unit which provides varied. A M/coll meter 5 amy 
» medium waveband Pri £1/139/4 | For 6 or 12 volt batteries at ma 
supplied fully wired jeaving o our connec Por 6 or 12 volt batteries at max. 2 5/3 When submitting orders, please include postage and packing 


For 6 or 12 volt batteries at max t , 
MODEL CPa:87 OPF and CP3/500PF plete < An easily followed Wiring Diagram is include! wi 
8 waveband Coll Packs for use with either 35 wv 6 each kit 
condeusers Coverages 0-5 ‘ 800-2000 and | 
16-30 metres. Price £2/2/8 FILAMENT TRANSFORMER 


An attractive Dial and baie Assembly \s available for 26/- 63v.1ba T 
Overall size of each unit Spin. x 2pin. « lin. deep 4v.lbe & D 
- 


: 0 
ia available on Hire Purchase and descriptive 
eafieta are available—eend 8.A.E 
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WIRELEss WORLD 


| RECEIVER 
CHASSIS 


The “SUPER-SIX” 


A compact and highly efficient superhet Radio-Radiogram chasis of out- 
tanding quality 


YOU CAN BUILD 
IT FOR §$10/7/6 


iding the OCTAL VALVE 
LINE-UP 
£12/7/6 with the miniature valves) 


“ Miniature 


lard Oud 
vin latare 
quality of the 
cord playings, and 


190-550, and 800-2,000 metres 
"ULL for 5-6 watts output 

wavehands and pre-selective feedback 
* on both Radio and Gram 
eket for a Record Player 

Dial aperture Spin. «x 4)in 

ain My) nu YY) covecles 
1 ASSEMBLY MANUAL is available for 2 
reult diagrams and a 


It contains very detailed 
ymplete Component Price List 


THREE COMPLETELY ASSEMBLED 
ALL-WAVE SUPERHET CHASSIS 


@ Mode! B.3. A S-valve 3-waveband Receiver. 

@ Mode! 8.3.P.P. A 6-valve 3-waveband Receiver with PUSH-PULL OUT- 
PUT 

@ Model B.3P.P./R.F. A 7-valve 3-waveband Receiver 
R.F. stage with PUSH-PULL OUTPUT 


mecorporating an 


re are ' ration on AA mains 100/110 volte and 200/250 volts, and 

They were designed to the most modern specification 
aving been given to the quality of reproduction which gives excellent clarity 
ssic on both gram. and radio, making them the ideal replacement chassis 
jiogram,” et 


Model 


et miniature valves 


B.3 6BA6, 6ATS 
coverage short medium 
187-550, long 900-2,000 metres. Con- 
trols: (1) volume with on/off; (2) toning 
(flywheel (3) wavechange and 
gram Control (operative 
on gram. and radio) 
hack ts 
audio stages 
Shin. high 
complete 
excluding 
and ins 
H.P 


at 


Model B.3.P.P. 


6BwWs, 6X4 


16-50, 


Vaive line-up, 6BE6, wave 
ba 


employed 

Chassis size: 
Dial «ize 4 
READY 
£12/12/- 


aint 
speaker 
7/6 extra) 
Terms: £3/4/- depeit, 12 months 
This model is the 
B.3 Receiver but incorporates two 
6BW6 VALVES in PUSH-PULL, resulting 
p really excellent quality reproduction up to approximately 
7/6 carr. and ins.) or 23/19/- deposit, 12 months at 21/2/2 
nodel is similar in appearance and has same waveband coverage 
ion it Incorporates an BR.F. STAGIE together with PUSH-PULL 
UT n otal of 7 valves with two type 6BW6 in Push-Pull. This makes for a 
eceiver with genuine quality reproduction Price £218/18/- (plus 7/6 carr. and 
12 months at £1/6/9 


AN OUTSTANDING OFFER 
A BULK PURCHASE ENABLES US 
TO OFFER THIS « PUSH-PULL” 
7 VALVE SUPERHET RECEIVER 


For only £12 19/6 (Carr. and Ins 


7/6 extra.) 
H.P. Terms €3/4'6 Dep. 12 months at 18:4. 
These receivers Model AW 


7 are 1 
known set manufacturer apd tneorporate the latest 
Oxram Vaive Line-up of X79-—W77—DH77—H77 
U78 and two N78's in Push-Pull for approx. 7 
watts output 
They cover 3 wavebands 1*-! 
A.C. mains 200-250 voite 


Mode! B.3 
: Mo 


r £4/13/- 


posit 


mic by a well 


metres, 190-550 and 


»peration ob A Gram position is on 
ent Radiogram Chassis having a P.U 
speaker connection is also 
long * 7Hin. « 6}in. high, dial 
neon available for 4/9). 

D NEW AND FULLY GUARAN 


nsion 
i2ie 

es 4) Dial Kecuteh 
SE RECEIVERS ARE BRAN 


rHE 
EI 


Tr 


109 and 115 FLEET ST., 
London, E.C.4. a 


Model B3 chassis 
Armatsong F.C 4 
W3-5 


An additional charge of 10 


RECORD 
PLAYERS 


COMPLETE RADIOGRAM EQUIPMENT—QUALITY AT LOW COST 
STERN’S DESIGN FOR HOME CONSTRUCTORS This 3 SPEED AUTOCHANGER is by 


is offered for 


Normal Price £16 100 


a Famous Manufacturer and 


£11100 (Pius 7/6 Carr. & Ine 
Hire Purchase Terms £2/17/6 
Dep. and 12 months at 16/4. 
@ These unite w 
three 


autochange 
epee is ie 10ir 
MIXED 7ip 
eparate sapphires 
78 rp. which are 
ition t » simple 
ase boar! me re 
heigh t 
’ ight below 
A balk 
r these 


this ex 


i with 


purchase 
BRAND 


eptional 


THE NEW 
ARMSTRONG F.C. 48 


§-valve 4-waveband Receiver Chassis 
A high quality replacement Radio or 
Radiograw. Chassis having provision 
for an F.M. Feeder Unit 


PRICE, ASSEMBLED and READY 


vor vse £23/18/0 


Terms £5/18/0 
12 months at 2113/9. 


OUTSTANDING FEATURES INCLUDE :— 
louble Triodes 
ymatpat from push-pull tetrodes. Heavy negative feedback is used 

resulting in negligible distortion and high damping factor 
Provision for using F.M. adaptor to receive the present high quality transmiasion« 
from Wrotham and the new B.B.C. V.H.F. stations 
An accessible socket at rear provides the power supply for this unit. ‘ 
Independent controls give BASS and TREBLE lift and cut with unique Therm 
ometer visual indicator 


enables 
NEW 
price 


6 Carr. and Ins 


Deposit and 


slour IT! 


@ Large four 


A Replacement 
RADIO-RADIOGRAM 
CHASSIS 


@ MODEL AW3-6 
Superhet 

standard 

190-5560, 900-2,000 metres. 
COMPLETELY 

AND READY FOR 
(plas 7/6 carr. and ins.) 


£10/10’/0 < 


H.P. Terme £2/12/6 Deposit and 12 Months at 16/«. This receiver is for operation 
volta 


on A.C. Mains 200-250 {t contains the latest MULLARD VALVE LINE 
UP. being BCH42 (Freq. Ch.), EF 41 (LP), EBO41 (Det. ist Audio), BL41 (Output) 
and BZ4l (Rect.). The four controls being (1) Tuning. (2) Waveochange and Gram 
Switch. (3) TONE. (4) VOLUME-OFP. It provides really good reproduction on both 
Gram. and Radio and gives an exceptionally good range of station selection. Overall 
gize 13}in i high leer Dial aperture 10in 4\in 


THE COLLARO MODEL 3/514 }-Speed 
Non-Auto Change Unit £7'19'6 
Normal Price £12/17/6 (Pius 6/- Carr. and insur.) 


e: “TURN 
which incorporates @ separate 
and Standard Records. 
y 7 inch, 10 inch and 12 inch Records 
@ Brand New and Complete with mounting instru 
tions 


omplete with High Fidelity Orystai 
Head 


SPECIAL 
REDUCTIONS FOR 


SUMMARY—Select a RECEIVER CHASSIS and we will swept it TOGETHER 
WITH THE ABOVE }-SPEED CHANGER AND A b 
P.M. SPEAKER as follows:— 


THE £11/10/0 AUTOCHANGER WITH A 


inch or 10-inch 


SPEAKER AND 


i 


~ = 


SSssss 
Nor Voce 
coooooo 


s made in each case to cover Carriage and Lnsurance 
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“Hi-Fi” EQUIPMENT and KITS 


TO SUIT ANY BUDGET 


Oe et et i it i i i i i i i i i i ee a ee ee 


ae a ie ee 
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WFNS TOS . va 
/ le ei 
2 
‘ 
, 


ee ee ee 


Cae in 


i il ed 


TWO COMPLETE “Hi-Fi” AMPLIFIER KITS 


A HIGH QUALITY 
8-10 WATT AMPLIFIER 
THE IDEAL AMPLIFIER FOR 
GENERAL HOME USE AND FOR 
SMALL HALLS, ETO. 


Price of COMPLETE KIT 
neluding Valves and Drilled 


eu 10/0 


& Ins.) 


ENFANT 


» einen ene 


? 
5 
5 
; 


A 12 Watt “HIGH FIDELITY"’ 
Push-Pull AMPLIFIER 


Naasis 


(Pius 2/6 Carr 


r oa 0 It incorporate 
¢ @ We will supply it Com- . Loop negative 
pletely Built for £9 10 s employed on the Mair 
Plus 3/- Carr. & Ine.) which has 4 valve ‘ine u 
ON7-504 with two 7 
stat level of 10 watts, having 6V6s 


push-pull and 635 
It is suitable for use with ali types ® used in the remote 
yutput transformer provides for 


Designed for high quality reprodactio 
in Push-Pull and incorporating nega 
of Pick-ups and most types of microphones ar 
use of 3 and 15 ohme «pe : 


ve feedback are 
1 the rHE COMPLETE 
AVAILABLE FOR 


Carr. & Ine 


BRIEY FEATURES 
@ Valve line up 645, 6 ith 6V6e in push pull 
@ The undistorted t THE COMPLETE ASSEMBLED 
oo AND READY FOR USE £17/0/0 
@ First clase reproduction of Re ere sning Unit is used) and Record Pla H.P. Terms £4/5/- Deposit, 12 ft bs 
@ Beparate Base Boost and r yatrols le an excellent range of frequency : ‘ ; o— ‘ 
control 
@ Very satisfactory result e ot 
Moving Coil or Crystal Microph 
being obtained 
@ Power supplies (HT and LT) : able for aT 
Sup sabeuns. Y M r Nt aut well with the Williamson and simila 
ponent Price List set of assembly instructions is availa’sis 


BPP DPRX ALLA A AAA DAL ANA NANA AAA NANA NA ANA Nt ANAND PDA LANE PPA 


The NEW “LEAK” ROGERS—RD BABY de Luxe MK II 


TLIO AMPLIFIER and AMPLIFIER .. 
“POINT ONE” PRE-AMPLIFIER PRE-AMPLIFIER Tonnere san Mk tl 


maximun £23 0 0 (Plus 7/6 Carr 


and 
LEAK H.P 


reapect 
sion € 


produced from an input of .25 UNIT 
Cart 
ing 


amplifier with this ur \ - 
the 


excellent res 
of high impedan 
5 watts outpu 


average type mtrols allowing 


ech level of approx 


voltag: 


ining Unit 
“ * provided 


This Amplifier compures 


availat - and includes detailed layouts and com heslgns of 6 traction of their cost, The complete 


Fe a ee i a a i a a i a a a a at a a a 


Amplifier has a 
0 watts 


& 


Ins.) 
every 

renowned 

prec 


Terms: £5/15/- Dey 
othe at €1/12/4 


reputation for 

edium-price LO watt push-pull de 

Amplifier of very attractive appear 

of pi ' at embodying a high standard of 

variable workmanshir Complete performance 
lata ia Please send 8.A.E 


Amplifier 
any make or type 
A continuously 
put attenuator at the rear 
the permite the 
instantaneous crystal 
moving iron and moving 
coil pick-up H.T. and L.T 
supplies are available for o 
adio Tuning Unit. An input attenu 
tor ie fitted. 8.A.B. for descriptive 
wallet 


availat 


Pre-amp 


THE FAMOUS WILLIAMSON AMPLIFIERS 
BY GOODSELL 


it being saffi 
tion 


upon 
r quality reprod: 


tent to say that they have 
by which all others are 


PRICES 


(a) The COMPLETE AMPLIFIER WITH PRE-AMPLIFIER, £28/7/0, or £7/2/0 


I mit and 12 months at 22 
(b) The TL/10 Lr AMPLIFIER ONLY: £17/17/0, or £4/7/0 Deposit and 12 
£10/10/0, or £2/12/6 Deposit 
output but otherwise is 


months at 81/5/4 
PRE-AMPLIFIER ONLY 
ny @ Price 


(c) The “* POINT One . 
A BULK PURCHASE ENABLES THIS wred £27/10/- 


and 12 months at 15 
SPECIAL PRICE REDUCTION ele MODEL P.F.A. TONE CONTROL UNIT. 


OF THE FAMOUS This Co 


SHAFTESBURY PORTABLE AMPLIFIER ages 


Pr 
Suitable for home use and small Halls 

Has matched inputs for bh Record 

Players and Microphone 

for the “ mixing” and 

both Gram. and speech as requested 


L G.W.18. 
£33/15/- 


MODEL G.W.!2., 


i giving 15 watts output 
Deposit £8/9/- 
sat £2/7/5. 


matrol Unit hae established a req t te excellent qualit tion. and ability to 


hg 


WE HAVE THEM IN STOCK AND WILL 
BE PLEASED TO DEMONSTRATE 


S.A.E. for illustrated and 
descriptive | eafler 


or send 


a 
THE GOODSELL “ ULTRA LINEAR” 
MAS. AMPLIFIER 
Amp! using 
tage prov ting 


£14176 


H.P. Terms. Deposit £9/19/6 and athe of 1/1/12 


4 High Pide 
Push-; tput 
Price 


COMPRISING 


(a) Ad Valve High Gals 


— 


wating independent Volume Con 
an be facted at will, a variable 
Tone Control an wlepende iput sockets for Mike and Gram 
A Transverse Carbon microphone btains ite polarizing 
from the amplifier—no batteries are ease 
An Sin. Goodmans P.M. Speaker with the I 
class reproduction 


THE COMPLETE EQUIPMENT * 
PORTABLE CARRYING CASE 


Having been from HIRE PURCHASE TERMS! 
DEPOSIT el 10 ° and 12 month payments of £1/5 + 
@ Light in weight @ Basy to ( mony oe @ GENUINELY PORTABLE 
An illustrated leaflet containing fre s available on receipt of 8.A.B 


(ce) yal" magnet for fret 


contained in the 


£18'0'0 


£30/9, 


lata 


current q 


THE TONE CONTROL—PREAMP. UNIT, 
Recommended for -» Amplifier t , ‘ 
tnain features are adequate “a 
equalising for gramophone 
2 reproduction, separate 

trol of bass and 
2 


low pass filter ree ‘ ebm! 
2 is used fe 


ying 
§ 


ing orders, please include postage and packing 


STERN RADIO 


Price 


>| plus ¢ 
iP 1 
Deposit 
ponths at 
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BATTERY PORTABLE 


THE “MINI TWO-THREE” 


An “ Alldry " Battery Portable of 
midget size, Gfin x 4pin. » Sfin 
designed to cover medium wave 
band 190-559 metres, with use of 
short trailer aerial 
A Midget 4 alv The simple design of thie Receiver 
Superhet Portable le so arranged that either a 3-valve 
eovering medium and long wave- | eet or a 2-valve (afterwarde easily 
bands Designed to operate on converted to the S-walve) can be 
A.C, mains 200/240 volte or by made 
* Alidry “ battery The set is designed so that the Consists of a T.R.F. circuit using 
main section can be supplied as a separate unit, and ca a regenerative detector with HF 
be added at any time. The set supplied as an Nd z a high gain output 
battery Superhet can be accommodated in the attache Pi 7 Valve line up IT4 
case illustrated (size Opin. * 4)in. x Tin This 
attractively finished in lizard, maroon, dark green or The 2-valve set can be completely 
blue rexine As a combined Mains/Battery Superhet built for £4/3/6 (less case) and 
Portable a polished cabinet is available to accommo the 3-valve for B/- (less case) 
both Mains Unit and Batteries. Circuit incorporates de Each price includes valves, speaker 
and pre-selective Audio Feedback. The Set is complete in every ] and drilled chassis 
ides ready-wound frame aerials, fully aligned I.F. transt. and drilled end for the assembly inxtructions: they incle simple and 
Overall size of assembled chassis Sin 4in. x 2}in. This receiver as ith t compl practical component layouts and diagrams which enable 
spiet iit for £8 16 3 pis 18 Mains Unit if required). Send 1/3 for the fully descriptive Asser the most inexperienced constructor to successfully build either set 
t i Pra ste and complete Price list of Components Attache cane ’ All componente are available for separate sale, a price liet being 
37/6 ipplied with assembly instructions 


“PERSONAL SET” BATTERY ELIMINATOR | ic ONSTRUC T ORS!!! 
eneeten, dies A NEW SUPERHET 
TRANSPORTABLE 
THE “SUPER THREE” 


Designed for at 
without the use of at 


This design provid o 
} (plus Meta Rectifier 
Am Case size 4)in gin iin. Price of complete Kit with Receiver incorporating a Frame 
netructions, 4/6. for ‘* room to room Ane 
a similar COMPLETE KIT to poose approx. 90 volte and is also made for 
led unit Tin. x 2fin. x lpin. Price 4 serial, if required, f 
of Continental Stations 
: Briefly the features 
A COMPLETE » sewn . 
¢ CAR RADIO ” : P This set . ‘ Transformer and Chassis is NOT live to mains (as many 
< | other set t ¢ and copsequently the Receiver can safely be used in the 
FOR THE KOME ‘ 
ee ae Valve li ip ¢ Mi ) us Metal Rectifier 


pre-aligned and thereby ensures extreme 
i more simple than most T.R.F, Receivers 

ote VALVE — . ot and es o buile ab point to point ” practical diagrams are supplied 
CKRIVER en . ay ow mpletely ¢ 


Mtage and | The complete Re € assis can be built to cover the 6 
srate VIBRATOR PACK size 4) «2; Medium Waveband « fo . 6 . 


vit D.C. supplies 
mts to build this complete Receiver and Vibrator Pack Or to r both Long and Mediam Waves for £6 . 16 e 3 


alves, Drilled Chassis and Sin. P.M. Speaker for £13/9/6 If the Receiver i# first built to cover the Medium Waveband, Long Waves can be added 
tra.) Or the Receiver Components for £9/19/6 and the Vibrator at any time, separate d . wre ed for this purpose 


3/10)- The attractive Polish 11} inches wide 
X-GOVT. Receiver, it is a new design employing new Components 8} inches high and 6 inches I stcated above is £1 . 1 . 0 
ete set of ASSEMBLY INSTRUCTIONS, CIRCUITS and The CONST RUCTOR’S MANUAL is available for ]/-, this shows the component prices 
ding a complete individual Component Price List which are all available for separate purchase 


A 4VALVE QUALITY DUAL-CHANNEL PRE-AMPLIFIER and TONE CONTROL UNIT 
*PUSH-PULL”’ 6-8 wat This comprehensive PRE-AMPLI 
AMPLIFIER 


FIER and TON! OONTROL 
UNIT provides rn 
for use on A.C. mains. Incorporat- trol of by and 
ng Negative Feedback, Filter Input conjunction with 
Cireult and employing \V olume/ Mixer Control 
6V6e in Push-Pull. Al ye con be 
amplifier and 
piek-uy the 
fr quency cont 
by the anit affording amp 


simple arrangement is 
provided to enable either 
4 magnethk eryetal or 
ightweight pick-up to 
be used, and ie suitable 
for use with Standard or 
long-playing records A 
tone control is imeor 
porated, and the 10-watt output | 
transformer is designed to match 
2 to 15 ohm epeakerse. The overall size 
of the assembled chassis is 10in. x Sin 
high, and full practical diagrams are sup- 
plied. Price, including drilled chassis and vaives. 
mplete kit, £6/17/6. Price of assembled chassi« 
Carr. & Ins. Full descriptive leaflets are avail 


compensation for 


base and trebie contro! each that 

ynditions respective of the volume 

e given in 12-watt amplifier eivt 

neluding self-conteined power supply and 

w away from the main amplifier, |... on the front pane! 
cluding drilled chassis, valves (68N7 and 

available separately for ]/-, Completely 


1/- 


“ MINI-TWIN” 1-VALVE BATTERY SET 4 
A design of a simple l-valve 2-stage Battery Receiver AN AMAZING OFFER ’ ( 
cg meets eas peste ont ung wernt 0 ee ‘ 
Drilled chassis and practical diagrams maketinee @@ VALVE T.R.F. CH ASS!S| 


set for the beginner to build 
The complete chassis, including valve, can be built for & including a Sin, P.M. SPEAKER and VALVE FOR ONLY 
37/6. pi 11 P/Tax, the attractive plastic case is 916 
suitable headphones, 14 
complete assembly instructions, layouts and a com 
«t are available for 1/6. 
eiver also performs excellently, withow 
modification, as a tuning unit, and, in addition, wit! 
simple modifications for which a complete diagran 
* provided, makes a first-class pre-amplifier for pick 
up or microphone 


design 

AC. or DA 
covers both Long and Medium 
Wavebands, and includes the 
modern BVA w 
The line up being } 
1ZATO IZA‘ Wa 
incorporater Permeability 


Tuned Coils, thus ensuring 

excellent selectivity and 

and Thee overall dsr of the oot 
= including speaker . 


An attractive Bakelite Ilvory-finiehed Cabinet 


LONDON, E.6.4 Phone: CENTRAL 5812-3-4 Q Sz Lite. = ilo. = Shin. avaliable ‘or 16/6 «ie 


144 


MIDGET RADIO CABINETS | 


This well-known cabinet 
thousands have been sold 
constructor Com 
dial, backplat« 
pointer and dial drum 
Price 27/6 cach 
CHOKES 
20H, 2500, 60 mA. Clamp 
ounstruction 
10H, 2000, 00 mA. Clamy 
Construction 
6H, 250 mA., 
shrouded 


G/- ea 

93 
18/3 
TRANSFORMERS FOR BATTERY 
CHARGERS 


200 0 


» Input Tapy 
13/6 ea 


18/- 
(Both with tap on Pr ' 


LOUDSPEAKER CABINETS 


This attractive walnut fir 
ia available for 6jin 
unite Metal speake 
with back and rub! 
6iin. type 
easures Sin 
Price 
Sin. type 


Measures 10}in 
Pri 


CARRYING CASE 
Suitable for use as 
or recording case 
Opin. x 15in I 
dimensions: |4in. long, | 
front H.1 
With a 
rexine finish. Weigh 
Post and pack 


“CLEM" Travelling 
with Asbestos Stead 

Hise 8 4in dis ii 

e'uding handle 

with lead and ewitel 

able it to be 

voltage bet weer 
v. ABC, ad 
on the lead. ( wa 
able: Blue, Greet t 


Iron 


med oF 
110 and 


17/6 «a 
SENTERCEL RECTIFIERS 
RM1, 3/9 ea: RM2, 4/2 KRM 

B/- ea.; RMA, 16/- ca 
METAL RECTIFIERS 
12 v. } amp ea 
oa.; 2 v. 1 amy 3 


4 
45 mA., 6/3 om.; 250 v. 7 
300 vy. 60 mA. 7/6 ea 


FULL WAVE TYPES 


12 ¥. Lamp. 4/9 
B/- ea.; 12 ¥ 4 
Samp. 18/- ea 


2 amy 


13 a; i 


WE INVITE YOU TO BUILD THIS 
PORTABLE FOR ONLY 6igns. 


Full details, circuit 

point wiring i 

list of components 

Case can be supplied separate 

able in the following attractive oo! 

@ Lizard Grey; @ Biue; @ Maro 
@ Brown. Dial, 1/3 each. Chassis, 3)- 


ALPHA RADIO SUPPLY CO. 


5/6 VINCES CHAMBERS, VICTORIA SQUARE, LEEDS 1. 


TAPE RECORDER:*" Record-Piay.’ 


Wrretess WorLD 


SPECIAL PURPOSE 
VALVES 


e<oe! 
TT 


SwOanteanoaou 
i ee 


aAWVouneuwwwan 


— 


VR65 
VR65SA 
VR66 


“oe 


@Soeaeneoewww 


1ON TRAPS 
Type 116 for Tubes with 35 mm. neck 
diameter 


2/6 ea 


HEADPHONES—MICROPHONES, Etc. 


EX-GOVERNMENT HEADPHONES BY 
S. G. BROWN, etc. 


CLR Low resistance type 120 ohms 7/6 pr 
CHR High resistance type 4,000 ohms 11 /— pr 
DHR a super phone 13/6 pr 
American phones by Trimm Mfg. Co. of 
Chicago, U.S.A., 1,200 ohms, each 
earpiece 
Headbands, wide type 
Throat microphones, American surplus 
Complete with strap, lead and plug 
type T30B 
Regent ' 


insert, 


Hand Microphone. Crystal 
nickel chrome plated head, 
complete with lead and jack plug 
listed at 2 Gns. Our price 
Throat Microphones, type 
2 units per box 
Acos Microphone insert type MIC/I8 


21/= ea 

Za.21095 
1/8 per box 
3/9 ea 


HEATER TRANSFORMERS 
230 v 2 vole 5 amp 
230 v 2 vole 3.0 amp 
230 v 4 voice 1.5 amp 
volt 3.0 amp 
volt 2.0 amp 
volte .5 amp 
Input 6.3 volt 1.5 amp 
Input 6.3 vole 3.0 amp 
Input 12 vole .75 amp 


Input 
Input 
Input 
Input 4 
Input 5 
Input 6.3 


vscoeouceouvwnssa 
prertitriwe 


OUTPUT TRANSFORMERS 
Multi Ratio suitable for all ordinary 
receivers giving six single ratios 


6/6 ea 


CONTROL KNOBS in MODERN STYLING 

Tastefully and clearly engraved in gold 

Size A. Diameter'tiin. Deprh fin 

Size B. Diameter Ihin. Depth fin 

These Mouldings are available in two colours 

Walnut and lIvory 

They are suitable for use with jin. spindles and 

are simply and firmly held by means of a grub 

screw and locking nut 

Prices 
Type “A 

Type 8B 1/2 each 

Plain Knobs can be supplied in either size o 

colour: Price 1/- each and 8d each respectively 

Inscriptions available:— 

RADIO *Volume,"" ‘* Vi/On-Off”."’ 

change,’ “ Tuning,” “ S.M.L. Gram.,"" ‘* Radio 

Gram “Tone” ‘“ On-Off.” TELEVISION 
Contrast,"’ “* Brilliance,”’ “ Brilliance' On-Off 
Brightness."’ AMPLIFIER Treble 

(plus any of those shown above 


1/6 each 


* Wave 


Focus 


Bass 


THE 
AERIAL 


COMPACT TELEVISION 


BY ANTIFERENCE LTD 
Supplied complete with universal 
mounting and backplate in neutral 
brown finish. Overall length 5ft. 6in 
Packed in carton Bt. 4in. long. Com- 
plete with full instructions. Cat. 
No. CD4 Original price 50/-. Our 
price ; 12/6 
Post etc. 2/6. 


TINNED 


Reels 


COPPER WIRE 


4 
ENAMELLED COPPER WIRE 
4 oz. Reel 


“ 


“os 


roreron~we nr = 
- 


eOowow 
TOM 1 NW = 


CHASSIS 
t th | 


SET OF VALVES 
sives, Ex-Brand 
45/- eet 


PECIAL OFFER. ©O-AXIAL 


Ca 


CABLE : Gra 
Bolid 0 ohm 


* § 


\ 
id 
a ‘ 


GRAMOPHONE MOTORS, etc 
ita 


AC37 Gramor ‘ 


GOLDRING PICK-UP HEADS. Pick-uy 
ead type N 00K hms 
mplete with : 


LOUDSPEAKER UNITS 
RK 1 try 


12/9 


13/9 

GOODMAN'S 15/11 

LECTRONA 
former 


18’- 
15/6 
20 - 


16/11 

LECTRONA i to 
har 16/6 
THE LATES A 4in 7in 
ELLIPTICAI 19/10 each 
ERLAC 10in, Unit ohms 22/6 
PLESSEY 19'6 
BAKERS ‘Sell t 4gus 


PENCIL RECTIFIERS 


7/6; Kaa 8 
9/8; K3/100, 14 


| Radio De 


| C.0.D. 
| charges extra, as follows: Orders 


DECEMBER, 1954 


AMPLIFIER 


EKE” QUALITY 3 
AMPLIFIER 


THE WATT 


COMPARE THIS PRICE! 


This is not « kit of parts but a well- 
built unit—resd this specification 
* valvese—6B8G, 6X50T, 6V6GT 
x « 100 ' recent 

od " 

assis, sockets f 

it beads 

Q secondar 

nd vol ontrols 
rystal or Hi-Fi magnet 


ime 


CONDENSERS 


fd. 00 ¥ 
afd 

mid. 500 ¥. 

00 ¥ 

nid. 12 ¥ 


POW 
©o' avo 


Midget Meta) Types 


o''+o 


PTO PS Slo POM 
SOooeoe ' 


50 mid. 12 ¥ 


Wire ended Types 


Bias Condensers 


Tag ended metal types 


Cardboard covered 
1/9 
1/9 
2/3 


Wire ended Types 


TECHNICAL PUBLICATIONS 
AND MANUALS 


Handbook 
» Manual 
ranamitter’s Con 
Manual 
tlations Manua 
vent Manual 
Manual 
Receivers 


Oro 


roroqern 
2 2 S222 2a 


Commut ions 


%~ 


Modulation Re 


wo 


ONLY A FEW AVAILABLE 
CR 97 Cathode Ray Tubes ca. 29/6 
1 packing 1/6 

enser 


10 


mtage a 


Block 


TERMS Cash with order or 


Postage and Packing 


value 10/- add 9d.; 20/- add 
1/-; 40/- add 1/6; £5 add 
unless otherwise stated. Mini- 
mum C.0.D. fee and postage 2/3. 


MAIL ORDER ONLY 


o/. 
4 


WHEN 
ORDERING 
PLEASE QUOTE 
“DEPT. W.w.” 


DECEMBER, 1954 Wrre.ess. WorRLD 


ANOTHER « SCOOP” 


A COMPLETE 5 VALVE 
RADIO CHASSIS % 


BRAND NEW AND UNUSED 
AC DC Mains 200 250 volts 


~~ / LESS VALVES 
69 6 Postage 3/6. extra. 7 LF. 465 Kc s. 


y 
COMPLETELY WIRED AND READY FOR USE, WITH THE ADDITION of * 4 Watts output. 
A SPEAKER AND OUTPUT TRANSFORMER. ke ETT | OU AV.C. 


Iwo controls only : Volume and Station switch. “ar yy 7 3 Station Pre Set. 
Valves used: 10C1 freq. changer, 10F9 or UF41 I.F. Amp., > 
\OLD11 AVC and Det., 10P14 output, U404 or UY41 rect. | THE IDEAL We Frame Aerial. 


SECOND SET % Fully aligned. 


YOU CAN FIT THIS UNIT INTO YOUR EXISTING T.V. A Cabinet will be se , 
RECEIVER FOR RADIO RECEPTION available shortly %& Size of chassis 


only 10” x 54” 
Circuit diagram supplied. Available separately at 1/6. Post Free. max. height 54". 


LASKY’S T.V METAL RECTIFIERS 12 VOLT-4 WATT MOBILE AMPLIFIERS 

CONSTRUCTORS’ PARCELS ‘ 6 or 12 volt F.W. Bridge F BRAND NEW AND UNUSED 
1 WIDE ANGLE PARCEL. 4 a 7 rm _—_ r KT.61 output. Complete with power unit, vibrator (type 
ing ferroxcube line E.H.T. trans- Gmmps emps. © JQOFA/i2), and all valves. Fitted with rubber covered heavy 

' te -rroxcube scanning coils, frame 6 volts 12 volts duty batte-y lead 

utput transformer, p.m. focus unit,/} amp 2/6 } amp 3/11} By famous manufacturer, in metal cabinet, arey crackle 
f DU blocking osc. transformer, 14-, ~ | amp 46 1 amp 6 W, “9 Size: 10in. x 6/in. x 8in. Output impedance 3 ohms 
- k and glass, width an - — With the addition of a loudspeaker, this is ready for operation 
Also ‘the following SUPERHET COIL PACKS Finest quality c eo 


( : With C components throughout 
'6CD6, 6AL5, 2—6AM5 4 ith Circuit Complete with carbon hand-microphone with screened lead 
y INo. 1. L.M.S.G. Size: 4} - oe ge 


Can also be used as a power pack and output stage for a 


No. 2. M.S.S._ Size: 4 x 4 x LASKY’S PRICE OR LESS 
ake ey ie With jin. spindle. 16/-. COMPLETE £7.19.6 micropHonr £6.19.6 


ae Soe ane wae CS Beh. 1.5. Carriage 5/- per unit extra 
No.2 The WIDE ANGLE PARCEL 


we Seg Tempe IRE PURCHASE TERMS AVAILABLE] CA® RADIO SPecrAT—PaRTLY ASSEMBLED CAR 
LASKY’S | ahaa 94/11 ON CERTAIN ITEMS Small size case, 12 x 4 x 6in. Will fit most cars, For either 


) or 12 volts, depending on vibrator. Chassis supplied with 
) octal valve holders, medium wave aerial and oscillator 


Cc ‘OMPLETE £8 is tt 


Rs jin. spindle. 19/6. a cer radio 


No. 3. Al! brand new components by — for proposal form. - 
Igranic. Comprises E H.T. flyback line JPlease one etails of the equipment you} coj)s, output transformers, volume control, sundry resistances 
transformer, 7-10 Ky = ferroxcube |T°quire for quotation. and condensers, dial and knobs. Case finished in brown 
ore and rectifier heates winding; scanning : TPES ~ crackle. Dial calibrated 150-550 metres, 5 valves to suit 
frame outpu? transformer: Blac] STILL ANOTHER SUPER BUY [oj0 cach either GT or metal; 6SA7, 6R7, 6V6, 6K7_ OZA 

h vernier adjuster, U.25 


‘ox rit with LASKY’S PRICE £5/5/-. Carriage 5/- extra Or less 
rectifie 12in. mask and glass nae Sean valves, 69/6. Carriage 5/- extra. Other chassis in various 
LASKY’S PRICE FOR THE COM- By “Phidelity”’ conditions of completion are available for personal callers 
PLETE PARCEL 79/6 only. CIRCUIT for 5 valve car radio, using above chassis 
Carriage and packing 3/6 extra High imped- PRICE 1/6. 
No. 4. ( vomplete set of metal-work.} ance, single Extensive range of Goodmans and Wharfedale speakers 
Comprising main chassis, | hole fixing 


i . ” 
tenon and valve-holders. (Less Size lin. diam., fin. high ano SS NS ae 
ind-vision chassis PRICE 25/-.} Twin track. GOODMANS 12in. WHARFEDALE 
Carriage 3/6 extra Record / playback Audiom 60, 15-watt £8/12/6.] Super 5 £6/1 


Erase . 
Axiom 150. Mk. IL. 15-watt.] 8 B 3 if il. 
PORTABLE RECORD PLAYERS] Low impedance erase £10 +6. se Sune onze 69 


Si gle speed auto changer, with amplifier.|] FAR BELOW AC “TUAL “MAN Axiom 22. Mk. II. 20-watt.] Super 8/CS/AL. £6/13/3. 
In case. A FEW LEFT AS PREVIOUS| FACTURING COST. LESS THAN [ei 14 — Bronze 10 £4/12/8. 

ADV HALF USUAL PRICE H.6 30-watt output trdns.] Golden 10 £7/13/3. 
£10/19/6. Carriage 10/6.] Limited Quantity only To customer's impedance. £4.] Super 12/CS/AL. £17/10/«, 


‘THE HARROW ” Baffle Radio Cabinet 
. R.1155 RECEIVERS 
Build a second set to be 
proud of. Pleasing NOW AVAILABLE 
design cabinet, with ON H.P. TERMS 
y= me d back. Fi ished Y AERIAL TESTED 
rive and back. Finishe 
in satin mahogany BRAND NEW BEFORE DESPATCH 
eee ttn bok, These well-known Ex-Air Ministry 
Sia dese, F "I Receivers need no further introduc- 
P. tion. Supplied complete with 10 
LASKY’S 36 6 valves and full circuit data 
PRICE LASKY’S PRICE £11 19 6 
Carriage 2/-. BRAND NEW . - PACE RL Sor 
: : Secondhand. Specially *K/OUTP STAGE FOR 
Ree ovens IG | Selected Grade 29.19.6 iiss RECEIVER 
Total cost to build is] Secondhand. Grade 2 £7.1 9.6 Complete ‘with, 2 valves, am oo 
less than £5/10/-. Carriage 17/6 per receiver extra case size: 12 x 7 x Shin, 
Cireuit for receiver 1/6.] including 10/- returnable on case LASKY’S PRICE, 79/6. Carr. 5 
Power Pack as above. Fitted with 


LASKY’S RADIO ADVERTISEMENT. SEE OVER. | = Si..." 


maker 
LASKY’S PRICE £5/S/-. Carr. 5/- 


Wrrecess WorLD DECEMBER, 1954 


LASKYS RADIO—NEW BRANCH 
at 42, TOTTENHAM COURT ROAD, LONDON, W.I 


Telephone: MUSuem 2605 & LANgham 1152. 
ONE MINUTE FROM TOTTENHAM COURT ROAD AND GOODGE STREET UNDERGROUND STATIONS 


ALL OUR USUAL LINES PLUS 

EVERYTHING FOR THE SER- 

VICEMAN, HAM AND HOME 
CONSTRUCTOR. 


HIGH VOLTAGE E.H.T. . . 
CONDENSERS RADIO, TELEVISION, HI-FI, 

+ mf 3.5 Ky 5 ELECTRONICS, P.A. EQUIPMENT, 
mic v ~ > . 
001 mfd. 12.5 Ky RECORDERS, ETC, 

001 mfd. 15 Ky , : , 

0005 mfd. 10 Kv Wharfedale, Stentorian, Goodmans, 

poe Dg RP Baker’s, Leak, Cosmocord, Vitavox, 

' Hunts, T.C.C., Dubilier, Garrard, 

(SO ARIAL CABLE Collaro, G.E.C., Wearite, Grundig, 


Single Core, per yard f etc., etc, 
‘Twin Core, per yard 


\ eareptbeled™ SPECIAL OPENING OFFER. 
FOR PERSONAL CALLERS ONLY. 
CRYSTAL DIODES. Glass a Moving coil microphones. Switch incor 


type, wire ends 1/6 each porated. Listed at £55 


Higher Grades Available. 12) SAVE MONEY AT LASKY’S Lasky’s price §9/6 
TELEVISION CABINETS 


ROTHESAY This cabinet is really the {Now supplied complete with mas THE DE-LUXE 
ast word in outstanding | glass, castors, shelf, bearers 
ontemporary design. | neck end protector, bax 
Absolutely rigid constru fret and baffle board 
tion throughout with the | beautiful figured medium, 
finest laminated woods,[dark walnut veneer, with 
veneered in wainut, pol-| polish. Suitable for most home « 
ished light, medium or]structor T.V. receivers, including the 
dark shade Fitted with }‘‘ Viewmaster,” ‘‘ Practical lele- 
gold anodised speaker grille. | vision,” Tele-King Magni 
The C.R.T. aperture frame | view,” Wireless World,” etc 
is detachable, supplied to}Can be supplied with cut-out for 
suit any size tube to order. [| 14in., l6in. and 17in. C.R. tubes at no 
Full length doors if re- extra cost 
quired can be supplied 
with the cabinet. Veneered 
both sides, and polished 
to match the cabinet, they 
will be mounted with full 


An allowance of 4s, 6d, will be made 
if the mask is not required 

Inside Dimensions: Depth 16jin.; 
width 17{in.; height 28in Overall 
he 32in. : wk n 

length piano hinges. [WHER 36,2 Wi BL ou 


Outside dim. 344in. high, 


2lfin. wide, 2ljin. deep. fe 7 oe 3 
Inside dim. I8}fin. wide, SOLE MODEL ? 


" Adaptor frames for fitting 9in. or 
4 bg ag Pag, Be Bw 10in. C.R. tubes can be supplied if 
jin. NOTE THESE] cauied 
GENEROUS SIZES LASKY’S PRICE 

£8.10.0 


Carriage 12/6 extra 


rie" £9.19..6]| er Terms. Deposit £2/17/- 


TABLE RECEIVER TO A CON- 


plus carriage. Balance plus charges 
Carriage 15/- extra spread over 12 months 


H.P. TERMS. Deposit £3/10 - 


plus carriage charge Balance C.R.T. Neck Protectors 2/6. 
eo ee 3-WATT AC/DC MIDGET 
months SPECIAL T.V. 
The Rothesay cabinet with AMP CONDENSERS 
doors. Price £14/9/6, LIFIERS 64 mfd. 450 v.w 

Push pull, Ag 100 mfd. 450 v.w 


ELECTROLYTIC ' ; f , 32 + 100 mfd. 450 v.w 
CONDENSERS very high gain ‘ 100 200 mfd. 350 v.w 
ALL BRAND NEW | ¢ valves: 2. In ie TABLE MICROPHONE 


2 UIAl 
, sush pull, | UCH42 and ; gs 
Fae Ag Ail 1 UAF42. Input volt- ' Heavy base 
500 vy age 100/110 AC/DC . 
500 v Very easily converted 
y 
Vv 


450 o 230 volts. Supplied * aali z MICROPHONE FLOOR 
with ircuit diagram RG hE le Gt ee 4 STANDS. 2 Section Chrome 
and ful! details. Size:— . fs : phy Heavy Base. 35/-. 
9x 4x 4 inches. Uses 2 metai ee 
rectifiers, | each RM2 and RM3 ihe METROSILS. 10 Ky. S/-. 
Ideal for ships’ record players, tape . 
recorders, home record players, bat BRIMISTORS. 
alarms, etc., etc. Supplied complete, fully CZ.1 1/6 each. CZ.3 9d. each 
assembled and wired, with 4 valves 
Highest quality miniature component OUTPUT TRANSFORMERS 
used throughout An auxiliary 60 m/a Midget Pentode 3 
10 f 6 ouput is fitted, for use with a radio feeder Miniature Personal. 3S4. etc 
32 + 32 mid. 450 v.w il . Standard pentode 
MANY OTHER SINGLE AND] BRAND NEW AND UNUSED. IN Push-Pull 6V6 
MULTIPLE CONDENSERS] MAKER'S CARTONS, CARRIAGE FREE Multi Ratio, P.P 

IN STOCK Heavy Duty, P.P 


350 
450 
150 mfd. 350 v.w 
400 mfd. 150 v.w 
8 + 8 mid. 450 v.w 
8 + 16 mfd. 450 v.w 
12 mfd. 350 v.v 
16 mid. 350 vy 
+ 16 mfd. 450 ¥v 
+ 20 mid. 275 v 
+ 100 mfd. 350 v.w 


AADAWADD KK waAADS 


VSI NSeWNSWNwY we wwwwne 


DECEMBER, 1954 


WirreELess WorLD 


S CHANNEL 16 or 17 INCH 


SUPERHET 
RECEIVER 


WIDE ANGLE — LARGE SCREEN 


Do you know this famous and well tried home 
constructor set can now be built for £29/10/- 
including valves. Only tube and cabinet extra. 


EVERY COMPONENT CAN BE SUPPLIED 
SEPARATELY. 


Full constructional 
grams and circuits 


j Price 6/- 
WRITE NOW FOR 
TELE KING 
CAN SAVE 


data, wiring dia- 


POST 
FREE 

OUR NEW 
PRICE LIST. 


WE YOU MONEY 


THE TELE K 


SPECIAL OFFER. 
CATHODE 


12 INCH 
RAY TUBES. 
Standard types, surtable for 
T.V. LIMITED QUANTITY 
LASKY’S PRIC £12/19/6. 
Carriage and insurance 15/- extra 


40 mia 
OU ms 


80 m/é 


7/3 
12/6 
i4/- 


SPECIAI rRANSFORMER 


Secondar tapped as follows: 
3 ) ‘ 12, 15, 18, 20, 
2 amps 


ION TRAPS. Ail! types, 3/-. 
ARMOUR PLATE GLASS 
l6in. Actual size 17j}in. x 
eee 7/11 
15in. Actual size 16%in 
13in. x jin. soo ane 
12in. Actual size 13in. x 
10}in. * fin ‘ 
9in. Actua! size 9in. x 8in, 
« tin. . tne. 


TRIPLEX DARK SCREEN 
FILTERS 


TELEVISION SELENIUM 
RECTIFIERS 


Sentercell” 


7/6 
MANUFACTURER'S 96 
SURPLUS Postage and packing 5/- per piece 
E.H.T. OSCILLATOR | extra. (This charge is necessary 
com S owing to extra packing required) 


PERSPEX IMPLOSION 
GUARDS, _ incorporating 
cutcheon and filter plate. 
12in. 
12in. de Luxe. 
l6in. de Luxe 


C.R.T. MASKS. 
LATEST 
9in. 
10in. 
12in. Rubber 
12in. Old Ratio 
12in. Escutcheon mask, with 
Perspex filter 
14in ectangular 
15in. Cream rubber 
l6in. Plastic, white 
l7in. Rectangular 


TELESCOPIC 
AERIAL MASTS 
As previously advertised Com- 
plete LASKY’S PRICE 25 - 
Carriage 2/6 extra 


R.I 
Doubler »¢, 6-9 kV. Uses 1 or 2 
EY51's 


L ASKY’ S PRICE 12/6, 


es- 
HEARING AIDS 

manufacturer. In 
nm lin. Complete 
with batteries and 3 subminiature 
valves. Fitted with internal crystal 
microphone. Used and soiled con- 


LASKY’S PRICE 39/6, 


know 


ase 2 1 


Brand New 
ASPECT RATIO 


and Cord. For use with 


LASKY’S PRICE 


INTERCOM. UNITS 
4-station operation For use on 
A. r 200-250 volts 
Complete, with 3 valves. Fitted in 

cabinet. MAS- 
£5/19/6. Carr 


attract've piast 
TER UNIT 
extra 

Extension Units, Price 21/- each 
omplete. Carriage 2/- each extra 


P.M. LOUDSPEAKERS 


ING 


MANUFACTURERS’ 


@ 


A MULTI CHANNEL 
TUNER FOR THE TELE 
KING WILL BE 
AVAILABLE SHORTLY. 


SURPLUS T.V. 


COMPONENT BARGAINS 


WIDE ANGLE 
38mm. 
Line E.H.T 


cube core 
Scanning Coils, low 
line and frame 
Frame Output Transformer 
Scanning Coils low imp 
line and frame 
Frame blocking osc 
former 
Line Blocking osc. trans- 
former, caslam cored 
Focus Magnets Ferroxdure 
P.M. Focus Magnets. Iron 
Cored 
Duomag Focalisers 
300 m/a. Smoothing chokes 
Electromagnetit focus coil, 
with combined scan coils 


trans., ferrox 
9-16 kV 
imp 


trans- 


STANDARD 35mm. 


Line Output Transformers. 
No. E.H.T 
Line Output Transformers 
6-9 kV. E.H.T. and 6.3 ¥ 
winding. Ferroxcube. 
Scanning coils. Low imp. 
line and frame. 
Scanning Coils Low imp. 
line and frame, by Igranic 
Line blocking oscillator trans 
former 
Frame blocking 
transformer . 
Frame output transformer 
Focus Magnets 
Without Vernier 
With Vernier 
Focus Coils. Electromagnetic 
200 m/a. Smoothing chokes 


oscillator 


12/6 
10.6 


AERIAL 
Steel heavily 
12in. long, jin 
number may 
PRICE 2/6 
FREE 


ROD SECTIONS 
copper plated 
diameter Any 
fitted together 
per doz POST 


MAINS TRANSFORMERS 
All 200-250 v. 50 c.p.s. primary 
Finest quality, fully guaranteed 
MBA/3. 350-0-350 v. 80 mA 
63 v.44, 5 v.24. Both fila- 
ments tapped at 4 volts An 
ideal replacement trans 18/-. 


100 mA 
v With mains 


325-0 
a | 
board Price 22/6. 


tapping 
MBA/7. 250-0-250 ¥v 


63v.3a,5v.2a 
ments tapped at 


80 mA 
Both fila 
4 volts 18/-. 


MBA'8, 
Drop through type 
60 mA. 6.3 v. 3a 


SPECIAL OFFER 
235-0-235 v 
12/6. 


MBA 9. 


la, 


400-0-400 ¥ 
iv 


60 mA 
2.5 a.Price 12/6. 

. Auto transformer. 0-10- 
120, 200-230-240 volts 100 watts 
Price 17/6 


CLOSED FIELD mee -y 
6}in 

8in. round 
19/11. 


and 6hin itisgetoad 


CYLDON 5-CHANNEL 
SWITCHED TELETUNERS 
Brand new. In- 
stant and positive 
selection of any one 
of the 5 B.B.C 
television channels 
by a single con- 
trol knob. Uses 
EF.80 or 6BW7 
RF pentode and ECCS! or 12AT7 
Double Diode Triode as fre- 
quency changer. Tuning is 
obtained by § switchin incre- 
mental inductances. Size 4) 
21 x 2}in. Spindle 2hi n. long 
tin. diameter LF, Output 
9.5-14 Me/s., noise figure on all 
channels better than 10.5dB., 
LF. rejection better than 45dB 
on all channels Power gain 
244dB. LASKY’S PRICE, less 
valves, 12/6. POST PREE 
Complete with valves 
POST FREE 


3716 


TAPE RECORDER AMPLI- 
FIERS. Complete with 4 
valves: 2 6SN7, 2 6V6, 1 5Z4 
Twin inputs, also volume contro! 
and record level. On al:minium 
chassis, size 11} x 24} x%n. Com- 
plete with valves and 8in 
speake:. Totally enclosed in case 
LASKY’S PRICE £9 
Less cover £8/15/-. 

Less cover and head lift 
former £7/15/« 
per unit extra 


trans- 
Carriage 5/- 


ith 3 ohm speech coil 
5in., 14/6, 8in., 19/11. 
- 6jin., 15/-. 10in., 19/6. 


LAS K 


ENERGISED SPEAKERS 
with O/T 600 ohm field, 15/6 
s O/T 600 ohm field, 12/6 
O/T 1,200 ohm field 
with O/T 600 ohm 


Another branch for personal callers :— 
Telephone: MUSeum 2605 & LANgham 1152. 


Y'S R 


LASKY’S (Harrow Road) Lid 
370 HARROW RD., PADDINGTON, LONDON, W.9 


ADIO 


Opposite Paddington Hospital) 


Telephone: CUNningham 1979/7214, 


42 TOTTENHAM COURT ROAD, LONDON, W.1. 


Please Add a Reasonable Amount For Postage, 


— 
— 
oo 
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SELENIUM RECTIFIERS 
. Type H.W. 
= v. 40 mA 
250 v. 50 mA 
250 v. 80 mA 
RM2 125 


r 
25° 
<= 


ecucrn 


6/12 v. Wa 75 mA. 12/11 


@O-AXIAL CABLE. 75 ohms jin, 74 


Twin screened feeder, 64. yd 


yard 


RHEOSTATS (VARIABLE RESISTORS) 
2 ohms 5 amps, 6/9; 0.4 ohm 25 
3 amps., 8/9; 60 ohms 1.5 amp 14 y 


SILVER MICA CONDENSERS. 5 
30, 35, 50, 100, 120, 150, 180, 200 
400, 470, 500, 1,000 pfd 001 yu 002 
(2,000 pid All at 6d. each, 3/8 doz ne 


tr BULBS, . I 0.15 6/9 doz 
5 O15 a., 6/9 ck 5 v. 03 6/9 doz 


65¥ 


ZLECTROLYTICS (() 


NO 


Tubular Types 


= 


uF 350 v 
l6uF 450 
16uF 500 vy 
24uF 450 v 
S2uF 350 v 
$2 mfd. 500 v 


~_- 


n= 2 wwunnn= 
ewew-eSeuweoueo— 


-~—— 


it MF 50 


Gan Types 
8 infd, 350 v 1 
8 mid, 450 y 2 
8 mid, 500 v 2 


ere & & BFE WUW eH NH NH 
6O 66S $6 =6S6 CS 262 


=- 


AMPLIFIER OR CHARGER CASES. 
5§ < 7jin. high trongly 
steel. Grey finish 


- 


made in 


Only 9/6, 


ename 


R.S.C. TRANSFORMERS 


FULLY GUARANTEED, 


MAINS TRANSFORMERS 


Primaries 200-230-250 v. 50 


FULLY SHROUDED SPRIONT BOonTING 
250-0-250 v. 60 mA., 6.3 
Midget type, 24-3-3ir 
350-0-350 v. 70 mA., 6.3 v 
250-0-250 v. 100 mA., 6.3 1 
0-4-5 v. 3a 
250-0-250 v. 100 mA 
250-0-250 v. 100 mA., 6.3 v 
for R1355 conversion 
300-0-300 v. 100 mA., 6.3 
300-0-300 v. 100 mA 
0-45 Sa 
$50-0-350 v 
$50-0-350 vy 
0-4-5 v. 3 
$50-0-350 v 
350-0-350 v 
Sv. 3a 
350-0-350 v. 250 mA 
0-2-6 v. 2a,4¥ 
Televison 
425-0-425 v. 200 mA 
4a,, c.t., Bd v. 3 
Amplifier, et« 
425-0-425 v. 250 mA 
5v. 3a 


16 9 
189 


23/9 
22/9 


296 
229 


23/9 
100 mA 22/9 
100 mA 
4 23/9 
150 mA 31/6 
150 mA 


339 
696 


47/9 
69.6 
TOP SHROUDED oRnoP THROUGH TYPE 


250-0-250 v. 70 mA., 6 3 v 
260 0-260 v. 70 mA., tv 
$50-0-450 v. 80 mA 6 - 
275 80 mA., 6.3 
100 mA., 6.3 v 
100 mA., 6.3 + 


5-0-275 v 
250-0-250 v 
100-0-300 ¥ 
0-45 v. 3a 
$50-0-350 v. 100 mA., 6 
Sa 
$50-0-350 v 
S5v. 3a 
350-0-350 v 


150 mA., 6 
150 mA 
E. H. nf ere Te 2,500 


v 3-0-2 v la 


ve RSI? or “AC R2X 


INTERLEAVED AND IMPREGNATED 


FILAMENT TRANSFORMERS 
P ries 200-250 v ‘) 


CHARGER TRANSFORMERS 

with 200-230-250 v. 50 Primaries: 0-9-15 v 
15 a 12/8; 0-90-15 v. 3 a, 16/9; 009-15 v. 6a 
22/9; 0-4-9-15-24 v. 3 a., 22/9. 


ELIMINATOR TRANSFORMERS 
Primaries 200-250 v. 50 120 v.40mA, 7/11 
120 40mA. 5-0-5 v. 1a 14/9 


dling TRANSFORMERS 
iget Battery Pentode 66: 1 for 
i Pentode, 5,000Q to 30 
Standard Pentode 5,000Q to 3Q 
tandard Pentode, 8,000Q to 3Q.. 
tandard Pentode, 10,000 ohims to 3 « 
M ratio 40 mA. 30: 1,45: 1,60; 1 
3} Push-Pull 
Pull 8 Watts 6V6 to 3 ohms 
P il 10-12 Watts 6V6 to 3Q or 150 
P 10-12 Watts t 6V6 to 
8 or 152) 
, 15 Watts 
r 15 ohms 
Pull 20 Watts high-q 
nd 6L6, KT66, et t 


lamson type, 


354 


Pusl 
Push 


match 


o oop eenea 


6L6 KT66s, etc. t 
jality sectionally 
wr 1502 
author's 


exact t spec 


SMCOTHING CHOKES 
2 I 3H. 50 « 
7-10 H 

10 H. 200 ohn 

10 H. 350 ohm 

10 H, 400 hens 

40 H. 1,000 ohr 
30 H. 1,000 ohm 


yhm 
250 ohn 


MICROPHONE TRANSFORMERS 


100:1 


VOLUME CONTROLS with long spindk 
all values, less switch ; with S.1 
switch, 3/9. 


WIRE WOUND POTS: 20 
ohms, 5K, 20K, 50K, 100K 
length spindle 2/8. 220 
10K, 20K, 50K, Preset typ. 


AMMETERS. Moving 
O—6 amps, Zin. scale, 11/9. 


EX-GOVT. E.H.T. SROCTHNNG CONDENSERS 
.25 mfd. 4,000 v. Blox 49 
5 mid. Blocks 
56 mfd 3500 v. Can 
1 mfd, plus 1 mfd, 8,000 v., larg 

(common negative isolated 
1.5 mfd, 4,000 v, block 


EX-GOVT. AOCUNULA TORS with non 


Unused and guaranteec 16 AH 


2,500 ¥ 


59 


EX-GOVT. BLOCK PAPER CONDENSERS 
1 


2 mfd 
4 mid 
4 mid 
4 mid 


BOO Vv 
500 v 
730 v 
1 500 ¥ 


4 mfd, 2,000 y 
6-6 mid. 450 v 
S mid, 500 v 
8-8 mid. 500 ¥ 
15 mfd. 500 


4 mfd 111 


EX-GOVT. AUTO TRANSFORMERS 
16-10-5-0- 195-215-235 v., 500 watt 
Double Wound 220/240 v. input 
67.5 v. to 280 v. 21 
Double Wound 10-0 
10-0-275- 205-315 v. 1,000 watt 
0-110-100-230 v, 1,400 watts 


M.E. SPEAKERS. All 23 ob ) 
field 700 ohms, 11/8 Sin. R.A. feld shame 
19/8. 10in, R.A. field, 1,500 ohms 23.8, 10in. K.A 
field 1,000 ohms, 23/9. teeny OFFER. Mains 
Trans, 200-250 v. 50 c/s. Pri vy. Se $00-0- 300¥ 
160 mA. 6.8v.4a. 5v. 3a, Half led drop 
through, 219 


2/9 
39 
49 
400 v 


plus 2 mfd, 250 


nips ins 
200- 220-2 


6hin 


600 « 


| followed by 


THE SKY CHIEF T.R.F. RECEIVER 


A design of ; 
Mains receiver 

inclusion in any « 
consists of a 


elenium 
cabinet 
variable Mu 
a low distortior 
The next stage is a further 
tone correction by negative 
comes the output stage 
connected double triode giving a 
extraordinary low level of 
point, wiring diagrams instructions 
list, 2/6. This receiver can be built fo 
if $4/16/- including cabinet 


distortion 


P.M. SPEAKERS. All 2-3 
15/9. 6jin. Plessey 
R.A., 26/9. 10in 


jin, Goodman 
16/9. lessey, 16/9. 10 
Plessey 18/6. 10in. Re 


jla wit 


| Trans. 26/6 


R.8.0, BATTERY SnAReER KITS. 
input 200-250 v. 50 c/s 6 Vv. accumu 
2 amps 25 +} 

iv. orl \ 


: ey 


it 4a 49/9. 
KITS CONSIST 


FULL WAVE 
FUSE-HOLDEI 
assembled and 


FORMER 
FUSES 


Any type 


4.T. ELIMINATOR AND TRICKLE CHARGER 
KIT with case, Mains input 200-250 v. Output 
120 v. 40 mA. and 2 v. 4 a. Price ireuit 
29/6. Or in working order, 37/6. 


with 


ASSEMBLED BATTERY CHARGER. 
200-250 v. 50¢/s. Variable ou; put up to 4amy 
at 6 v. or 12 v. Fitted with 5 amp. Me 
Attravtive crackle finished case, 69/6. 


For Ma 


EX. GOVT. MAINS TRANSFORMERS 


ni) input 


16-18 
7.7 v. ( 
400 v 


65-0-4365 v 


20 ¥v 

T. 7 amps 4 tir 
200 mA., 6.3 
150 mA 
86 mA. 5 v. 3a 
278 v. 100 mA 
00 v. 150 mA., 
350 mA 
150 mA, 4 v 


00-0-300 ¥ 

TRO 
0-0 610-0-610 v. 150 mA 
l Ai 

100 ( 
( 


4 


n 
J 
7 


EXx- — ir ype CHOKES 
50 Bi 


Or + H 
tH 


-—= 


100 . ohm 


= 
NKR OMWMOBRBLA 
eee =e eee 


=s == 


EX-GOVT. 
TROD, complete 


TRANSMITTER-RECEIVER TYPE 
with only 47/9, plu 


all valy 


CHASSIS 
g. undrilled alu 
ampiifer typ< 


16 s.w.g. aluminium 
ver type 


" 
18 w 


injum 


12in Sin. » 
Léin Sin 
20in Sin 


2hin 
2hin 
2hin 


2}in 
2hin 
Zin 


l4in. x 10in, x 3in 
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WIRELESS WORLD 


149 


R.S.C. HIGH FIDELITY 25 watt 
AN 


A NEW DESIGN FOR 1955 

IGH GAIN PUSH PULL OUT- 
PUT BUII IN PRE-AMP. TONE 
CONTROI GES INCLUDES 
B.V.A. vy sectionally wound 
tput trans block paper reser 
nd and reliable small 
INPUT OF ONLY 
REOUIRED FOR 
FULL OUTPUT THIS MEANS 
THAT ANY TYPE OF MICRO- 
PHONE OR PICK-UP IS SUITABLE. 
Ty pare controlled by 
controls allow simul- 

Mike *’ and Gram., or 

etc., ete Individual 

or Bass and Treble “ lift’’ and “cut. 
feedt ack loops giving total of 24 D.B. 
3 D.B. 


T 
Ss] 


rmer 


mponent AN 
villi IS 


inputs 


Six 
Fre 


to-point wiring 


icy response +4 30-20,000 CCS. plus carr. 7/6. 


H.P. terms now sienna on request. 
l 


SENSITIVITY, 


AMPLIFIER A4 


D.B. down 
total harmonic distortion of only 
0.35% measured at 10 watts. Com- 
parable with the very best designs 
SUITABLE FOR SMALL HOMES 
OR LARGE HALLS, CLUBS, 
GARDEN PARTIES, DANCE 
HALLS, etc., etc. For ELECTRONIC 
ORGAN OR GUITAR. For 
STANDARD OR LONG PLAYING 
RECORDS Size approx. t12in, x 
1oin, X gin Weight 20 Ib. Power 
consumption 175 watts. Outputs for 
3 and 15 ohms speakers. The kit is 
complete in every detail. Chassis is 
fully punched. Easy to follow point- 

, diagrams, aré supplied. EXTRA HIGH 
HIGHEST QUALITY for 9 Gns., 

‘Or assembled ready for use §0/- extra 


Hum level 66 Certified 


w.B. 


peaker, 


* STENTORIAN " fidelity P.M 
HF1012, 10 watts (or 3 ohm) 
Where a really good quality speaker 


High 

15 ohm 
ech coil | 
we highly recommend 


£3/13/6. | 


equired 


nazing performance 


MICROPHONES. 
£2/19/6. Stand 
£6 19/6. 


umplifiers 


od quality, 
adjustable 
with our 


rysial, hand type, go 
and 


Both suitable for use 


type with base 


tand, 


R.8.C. MASTER INTERCOMM. UNIT, 
vision for up to 4 “ Listen-Talk Back 
individually switched A high 
enables speech and other sounds er 
the rooms containing rem ntro 
heard at the master control The 
form and point-to-point wiring diagram 
plied. A walnut veneered wood or Brown 
cabinet is included. Mains input is 200-2 
H.T 300 v. CHASSIS IS NOT 
Ideal for use as “ Baby Alarm’ 
Shaded pole | amplific ation 4 watts. Price nly 
Mains Talk Back Unit’? in bakelit 
| veneered cabinet, can be 


| Full descriptive leaflet 10d, 
H.M.V. LONG PLAYING RECORD TURNTABLE | 7),.. Master Unit can be 


COMPLETE WITH CRYSTAL PICK-UP (SAP- | joctod for 30/« extra 
PHIRE STYLUS). 33} r.p.m. BRAND 


PLESSEY 3-SPEED MIXER AUTOCHANGERS 


wit gh impeda magnetic pick-up with duo anole 
stylus for playing or standard 


ords before 
Brand 


tocks at 


Ong unit 
2 000 re replace 
cartoned, 


10 gns., 


new 


IVE 


line 


also 
COLLARO TAPE DESK MOTORS. #519 

; iti-clockwis« input | « 7 isten wai 
31/6. supplied 


supplied assemble 


Speed 


Units 


und 


30 - each 


R.8.C. 10-watt “ Push-Pull 
HIGH-FIDELITY AMPLIFIER A3 


Complete 
tage 


with integral 
All amplifier 
ing humproc 
and cut 
Loops. 


preamp. Tone control 

using negative feedback, 

# individual bass and treble lift 
control. Six Negative 

Completely negligible hum and distortion 

miy 130 millivolts input required for full output 

juency response $ db. 30-20,000 

‘ » independently controlled inputs, Six valves 

mains 200-240-250 v, input only. Outputs 

} or 15 ohms speakers, Kit of parts complete 

n every detail, 87/19 6, plus 5/- carriage, or ready 


ton 


“ps 


NEW, CARTONED. Only 83/19/6 (approx. half | 
Carr. 5 I 200-250 v. A.C, Mains) 


All parts for at 
Dry"’ Battery 
nator Complete 
ppl 
and L4v 
fully sm 
n 


A PUSH-PULL 3-4 WATT HIGH-GAIN 
AMPLIFIER FOR £3/7/6 
ins input 200-250 v Complete kit 
oint-to-point wiring diagrams 


case 

10 mA 
mA 
from 
250 v 
For 4-v 
receiver Price 


circuit, 36/9. 


iw) 
50 c/s 
an be used 
r pick up. This is 
but A.C 

yutput is for 2-3 ohm speaker 
le 10in 
an be supplied ready for 


ill leaflet, 7d. 


Amplifier ¢ with any 
not A.C 


only with 


Tima 
DO « 
hassis alve 
400-0-400 v 
\ an ritat unit by Rola 
at 27/9.) The 
for 25/- extra I 


ready for 
Size of unit5j-4-1}i 


use 


descriptive 


| PERSONAL SET BATTERY SUPERSEDER KIT. 
4) 


200 
Othed 
200. 
main 
perhet 
with 


42/6. 


- extra. Descriptive le aflet 1/+, 


FOUR STAGE RADIO FEEDER UNIT. 


iN 


n 


| 
A 


mstruction of a 


R.8.0. TONE CONTROL-PRE-AMP. UNIT. 
s for 


BATTERY SET CONVERTER KITS. Ail; 

any type of battery receiver to 
mains. A.C, 200-250 v. 50 c/s, K 
pick- | fully smoothed H.T. of 120 v. 90 v. or 60 v. at up 
7}-5-5}in. | 40 mA., and fully smoothed L.T. at O.4a 
Price, inc. wiring | 1a. Price complete with circuit and instruc 
15/- extra. only 48/8. Supplied ready for 


Ce. (LEEDS) LTO, 


32 THE CALLS. = LEEDS, 2. 


Terms C.W.O. or C.0.D. No C.O.D. under fi. 
under £2, U/l! extra under 43. 
Open to Callers: 


the « 
pre 


with any 


compiete set { part converting 
ve I amplifier and tone it w IPT 
amplifier and 


outained, Size 


leaflet Od. 


of 2v 


for use se 


Full Price List 6d. Trade List $d 
9 a.m, to 5-30 p.m. Saturdays until | p.m. 


tions 


for 8 9 extra 


Postage | /- extra under 10/-, 1/6 extra 


to 
t. | Design of a HIGH PIDELITY, L. and M. wave 
r.R.P. Unit with self-contained he ater supply and 
thorough H.T, decoupling Only 260-400 ¥y 
15-20 mA. H.T. required from main amplifier 
Three valves and Low Distortion Germanium 
Diode Detector. Flat topped response character 
istic Loaded H.F. coils Two variable Mu 
ontrolled H.F. stages, 3 gang condenser tuning 
Cathode follower output stage. Switch position 
for Gram. and Gram. input and output sockets 
’erformance comparable with the best in Feeder 
U nit For A.C, mains 200-230-250 v, operation 
11-6-7hin, Illustration, full set of easy-to 
yw wiring diagrams and instructions and in 
dividually priced parts list 2/6. This unit can be 
built for only £3/16/-, including Dial and Drive 
Knobs and every item required, 


WIRELESS 


18, TOTTENHAM COURT ROAD, LONDON, W.1 |: 


MUSeum 5929/0095 


All goods specially selected for quality and value. Prompt Service 
to visit our new rebuilt shop premises. Situated 60 yds. only from fottenham Court Road Tube 


F.M.!! (Frequency Modulation) 


We are pleased to announce our complete Kit 
for the ** Denoo " ¥.M. Feeder Unit 
This unit provides an A.F. output suitable for 
feediag into the audio section of a standard 
teveiver where triode pentode 
Output are avuilable. Within an average of 
40 wiles trom « V.H.F. transmitter one 1.F 
Stage should le adequate, but our complete 
Kit supplied includes al) components and 
valves an extra 1.F. stage if necessary 
ot it the uni is used at greater distances 
Pull Constructional details, theoretical cireust 
wiring diagram can be 
or the complete 
ht foun to the last nut and bolt, at 
/7/6, plus 2/6 packing and postage & 
unit can be supplied if desired, ready 
assembled, aligned and tested, at £8/10 
e~ 26P.aP 
i! required we shall be pleased to align this unit for constractors not possessing the necessary 
uipment, for a cha a7 .. ee B. Valve line-up is 6AM6, 12AH8, 2-6BA6 and GALS 
measures only Gin. ~ Ljio 
Demonstrations at 18. Gasteabaes | Court Road 


only 


METERS 

F.3D Fitting 
+0 mieroanp K.P 

250 microamp 

500 microamp 

500 tmicroamp 

500 microamp 


Size 
DA 
DA 
DA 
Ds 
DA 


Type 
MA 


SeESS 


ba 
DA 


_ 
NweK Ler eS 


BOP VDO~1D=1-19 HIV | 


DA 
DA 


+ eco ' 


- 


200 mA 
500 MA 
500 mA 
0.5 amp 


— _ 
a 


M 
M 
Mv 
M 
M 
wi 
M 
M 
M 
v 
M 
M 
MA 
MA 
“ 
MA 
M 
vw 
rr 
! 

I 
M 
I 


20 volt amp 

15-0-15 voit 

150 volt 

900 volt 

L 2 ~ Round project 
= Flush Square 

METER RECTIFIERS 


eH ee 
BR-~1-10 0-1 


at 8/6. 
EX-W.D. CATHODE RAY TUBES u ‘ plet 
at BB/-, Alw VORIIOA—Ide scope 2 

with slight oit-off 
these tubes ore 
2/6 packing and 


' VORO7 at 40/- 
at 35) We also 


€ purp 


VORSIT 


al for have VCR9 


reev 
very sulteb) for 
brand new, in origin 
arriage for an 
R.F, UNITS. 
NM) a 

Type 87—45 no 

We have « saeetbe 1 supply 
Price only $0/- cach 


All new condition and co ete phir Thin 


Case sine 
Kwitche Type 25 40-50 Me/s, 19/6. Switched Tuning 
Variable Tuning. Type 26-50-65 Mica. Variable Tuning. 95, 
7? KRP27 new mocit amd nplete, but tur dial 
ALL jnite Post Fre 


4 
i Tuning 


ing jamag 


these 
TEST METER EX ARMY 
ourrent, 5600 ohms aad 5,000 ohms 
carrying strap. 10/6 plus 1/6 P 


yin UNIT 


00 


Direct readings 1 ( é 


resistance 


mA. and 60 mA 
in bakelite case with 


wet 


Medium/higt ’ ‘ 
0 Kelis A 


VC.W 
\ ete vaives 
of resistors Price 39 6. 


packing 


conde plus 7/6 carriage 


D.C. TEST — ert AIR MINISTRY L.T , TRAserOReER 
c H it 


80/230 ¥ 


25 - 
H EATER TRANSFORMERS 


Braw 
for instrument 
220/240 v 


ADMIRALTY 
input, 4.2 v. plu 
ot 19 amp mly, plus 1/6 P. & P 
Special 
surplus 
, 20 amp 
These meters hav« 
ditioned, and are 
Supplied complete 
23 , plus 


Becondaries 
at 30 mA 
6 ca. only 
arp Limited 1 quantities 
RIGA REVEIVERS guaranteed serviceable wigina 
assembled Power Pack and output stage plug straight into 
at 70/6. We have a few brand new R A at £11/19/6, 
Deduct 10/- if purchasing either ree together 
and carriage 


packing cases 7/19 Full 
R1L156 for A.C. 200/250 v 
also in original packing 
with power pack Plua 10 


rite 
canes 


al Ver packing 


WorLD 


DECEMBER, 1954 


SPECIAL 
PURCHASE 
DECCA THREE-SPEED GRAM UNITS 


three-speed quality single player 
motor complete with 10in. turntable end 
pickup, with the two famous ffrr mag- 
netic plug-in heads type C and D, fitted 
with sapphire stylii. Modern Decca 
canti-lever type counter-balanced pick - 
up arm. Matches the cireuit of almost 
any radiogramophone or record re- 
producer. The first step towards the 
achievement of high-fidelity reproduc- 
tion when used with amplifiers specially 
desicned for this purpose Automatic 
stop of entirely new design. Base-plate 
measures 12/in llin. Height above 
motor board 2?in. and 3in. clearance 
reqnired below List price £13/19/6. 
our price only £7/19/6 tax paid, plus 
5/- packing and post. Cream finish 
We can also supply this unit with the 
special “*3-pin to ACOS” adaptor 
and two GP19 heads. Price the same 
£7/19/6 


Money-back guarantee It will pay you 


Genuine 


HIRE PURCHASE 
We are pleased to announce 
tageous hire purchase 
any single item over 
details, mentioning 
interested in 


advan- 
facilities 
£10. Ask 


what you 


on 
for 
are 


TAPE RECORDING EQUIPMENT 


ANOTHER a Untt BARGAIN 
Collaro BC/s i aut 
r Krar t n 
N.B ' tout Separate plug 
rr £88 - 
guiness Collare AC/614— 
separate 


£4/12/6 | 


with 


VERY SPECIAL HIGH- QUALITY 
GRAM CHASSIS We h r 
SPECIAL PURCHASE. We can offer strictly mit the 
limited supply of ** Limpet telephone tape 
recorder attachments. Simply stick rubber 
suction pad to base of telephone and plug 
in to input-jack on your tape recorder 
This automatically records incoming telephone 
conversation. Our price absoultely complete 
with lead and jack ploz 17/6 only, post 
free 


RADSO- 


Manufacturer's surplus high-quality crystal 
microphone type HM? for hand or stand use 
A tew only at 50/-, post free. We also have 
a limited number of Ronette twin cel! crystal 
microphone inserts at 23/6. 


BRAND 
ldim, rectang 
Ky. in or , { cartons. I 
aptit at £13196 | 


packing 


C.R.T.8 


NEW 
r iKP4A 


AME RICAN 
BCO29A 
! BP 
6H6GT 


eters 


INDICATOR UNIT TYPE 
ira ew corporating t 


plus p. & 

BATTERY CHARGER 6/12v 4A 

t grey at etal case, F 
t. F ha 


( t b guaranteed £4 
‘ ; 6-VOLT VIBRATOR PACK 
45 Mo's PYE STRIP.—! plete Ane oe 
wien 6 nives ty} . it 4 
70/- 01 Gate 
METER SPECIAL “ N 
ot ® LIOHTWEIOHT CRYSTAL HEADPHONES 
Brand new 
Our Price Pd I 
HEADPHONES, Brand n« 
OG. Be Type CLR 4 
ot ner yal CHR high 
2 2 
VIBRATOR PACK, Bra: 
12 volt input, 1 4 


plete with eynchr 


Please add postage under £1. C.O.D. or Cash with order. 


c.O.D. 
Sorry but we close at 1.0p.m. on Saturday 


charge extra—open 9a.m.-6 p.m, Monday to Friday. 


DECEMBER, 


The B.C 


1954 


RAMBLER ALL-DRY 


PORTABLE KIT 


RAMBLE. 


all-dry 

which wih 
partment 
and postaze 
and full assembly 


MAINS UNIT 
offer our special mains units kit for using our popular 
Rambler 
» assembled, fits snugly into battery com- 
can be supplied at 47 
Price includes all required components, 


At last we are able to 


on A.C. Mains Complete kit 


6. plas 1/6 packing 


instructions 


THE &8.E.P 
BECRIVES rt 


TELESCOPIC 


AERIAL 


KIT 
receiver ‘ mai 
Long Waves. As w 
Fou 


four-valve 
M 

successful t 

required components 

Valve line-up; 2 68G7 

Chassis ready drilled. ¢ 

l0in. wide 


nomy 
are 
sX5G1 
Cabinet size, 
Maximum depth 
tapering to Sin. at top 
Very attractively finist 
walnut and peach. Bach c+ 
new and tested prior to packir 
Instruction booket with , 
theorectical diagrams ts pr 
available at 1/6, post free 
kit, £6/9/6 
and carriage I 
supply Cabinet, Assembly 
prising Cabinet and bracket 
switch, dial, pointer, drum pulleys, 
spindle, drive spring and knobs, at 
6 packing and carriage 
Our Kite are 
solder for the 
THE R.C. GRAM REPLACEMENT CHASSIS KIT 
cr jemand for this type of receiver, we have produced this unit 
Valve line-up: 6K8 Frequency changer, 6K7, I 
rand A.V 6V6 Output, 6X5 Full-wave recti 
4 watts / 
nN High sensitivity 
Attractive 


and 6VGK« 
104 
Sin 
front 


ny 


complete 
packing 


can only 


dr 
4 


plus 
even 
job 


supplied 
sufficient 


Uluminated 


ed separately, as under 
A/D panel, P/U panel, tuning « 
waveband coil pack with gram 
9/6 pair. Half-shrouded 
{ ALL items purchased separate! 

e required components right down to 

e of “¢3 8. » plus 2/6 packing and postage 
ed knobe to suit is available at 1/2 each knob. 7 
mad can be seen and heard at our premi 
wmembiled, in very limited quantities, at 29/1 


mndenaer 


Transformers 


THE “ ECONOMY FOUR” T.R.F. KIT 
A three valve plus metal rectifier receiver 
nains 200/250 v. Medium and Long waves 
an sapply all required components right dow 
the last nut and bolt. Valve line-up,6 K7, 657 
6V6. Chassis ready drilled —Cabinet size 12in 
by high by Sin. deep 
brown bakelive, or wooden 
Complete instruction boc 
theoretical diagram. Kach component brand 
and tested prior to packing. Our price 
Remember this set is being 
our shop premises! We proudly « 


with practical 


omplete 
strated at 
that 
type or feceiver—Booklet available at 1/6 post 
i later 2/6 packing and carriage for complete 
BATTERY CO-AXIAL CABLE. Standard ob 
" all-dry brown, stranded centre conductor, 
yard only! Not Govt. sarplus. Min 
We stock MICROPHONES by 
Ronette, ete and have available, ex 
the New ACOS Crystal Micr 
MIC 35-1 at 25/- and MIC 
BRANDENBURG E.H.T. UNITS 
13-16 kV., @ ens.; 6-0 kV 
55/-. Wiring diagram supplic 


SPECIAL !!! 
DECCA aoe re a a PICKUPS. < 


either standard or Crystal Car 
Complete with Rest aa Tracking instr 
plus 2/6 P. & P. Also their very latest t 
but with turn-over head, 47/6 


Please, 


KO 


k : 
ONE-VALVE 


MAST 
Tota 


Por pe 


and 
positic 
trop 


AA 
w 


yur fully illustrated instruction booklet is the 


Lustraph« 
stock 


WHRELEss WorRLD 


Two Sane oes mid. A 


sé D 


THREE ‘GANG ‘DITTO. least 

6/6 on! 

22 SET “OWER UNIT NO. 4MK1 ZA10478 
iplete with 4 metal rectifier h 250 


inting 


4 Ma Vibrator 


r.W 
ROER TRAY ‘SFORMERS 
4 
4a 


= 


iy 

COIL 

SUR RPLU 
an 


pees MANUFACTURERS 
7 wa 
prising 
witch. et 
factur 
paid 


yur 
ns 

ith 

r 


supplied 


wavechange 


ive 


iH) - 


th 


THE NEW R.C 
H0db at 64 wat 
¥ for Feeder Unit Ma 1 
Her AVAILABLE. K 


\ 1 
NDISTORTED Ol 
Part plete 
t able 


24 VOLT ROTARY CONVERTER. 
) DA Oo 


new. 92 
SPECIAL 


lessy 
7/6 


I Fr TRANSFORMERS, 
’ nK 


Ph 


pr 
mirioal 


and 502 12/63 
SPECIAL OFFER 


the 
A 
his 
9/6 current pr 
CABINETS. W: 
Portable Player 
py 
DESKS 32 
Santee” ' L i 
crystal 
£4196; t 
£5/19/6. i 
POWER = TYPE 
20/2 


Shin 


ine ' 

v ¢ Proje 
SALS-PRS OFFER 
‘ rted to eitt 
nt 
and 
long 
, 301 
and ”¥ $ 


new ize 


be adapte! 


27 6 
sarga 
AMPLIFIER eaneas. 


laim 
plete 
free 
kit ety 


ins 


ELA2, BZ41 


6 «ne 
kV 


mplete 
tr 
uct 

pe 


18, 


men opmiare ANPLIvIES PP 


with fall 
separate 


rates Sodiun 


6 
OFFER. fr 


Iror red 


ps 
7/6 


tion I 


** CONTEMPORARY.” 

Cabinet in light wood, made lally to 

blend with this type of furniture. The motor 

board and will accommodate most 

Radio Chassis and Auto-change units. Size 
1Sin 20mm. high. Price €8/15/- 
post and packing 


SPECIAL ee 
Mahogar netanti recognisable ry " 
product { Britain's most famous High 

Fidelity Radiogram manufacturers. Original 


is uneut 


nsole Cabinet venerre | 


for 
ee 
Radiogram, 


intended 
and 


rojection 


Our 

aly f strictly limited sto 

RECEIVER TYPE 26/73 (Th 

section of TRI1G6) Supplied complete 
full data for conversion to J-wave 

wiv ls complete with 

, BK and BBCSS, 

Ke/s Price 


TR1196 TRANSMITTER PORTION We 
can also supply the transmitter portion o 
the above receiver rporating valves, 
EL32, EFSO, CV501 Type 600 relay 
transformer, cotls, switch Liuited 
at 12/6 only, plus aP 
6V6 oF wp it 

ut —Base bovost--L ourre 
rPUT 8) watts. Price 14 gna., plus 7/6 
llustrated instructions £11/10/6, 


at 2/G. Attractive metal cover 


\ 


te 
oP 
Freq. 25 
tion 


quantity 
18,000 
Provision 
Now 
plus 


ly 


4-WATT AMPLIFIER. 
valve 3-stage audio 
v. Output 4 watts 
Radio Microphone 
Volume and 
up. 68L7, 6V6 
mt panel. Size of chassis 
Overall height —6 jin 


ELPICO AC 34 
A mall amplifier 
a 


Ruitable 


200/250 2/3 ote 


for or Gram 
phone 
Valve 


input 
line 


I M 


attractive 


Short Trawler 
inated black 


with any amp 


and gold dial 
ier 15 «ns 


late use 


CABINETS 
| made brown rexine 
standard single player 


Manufacturers 
vered 


with 


PORTABLE 
surplia “ 
“ 


| take at 


equirement, Table Model 
Vi Why not 
DECCA SINGLE SPEED RECORD PLAYING 


=z xtensi mn Bpeaker 
call and see u 


Ola 
—— ee 


prarens Court Road, 
London, W.1. 


H 
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SOMETHING FOR EVERYONE! 


CONSTANT VOLTAGE TRANS.- 
FORMERS. Manufactured by SOLA 
of CHICAGO, U.S.A. Primary 90-125 v 
or 190-250 v. Secondary 115 v. precisely 
at 2 KVA. Can be adjusted for 50 or 
60 cycles operation Primary and 
secondary are completely isolated, 
and for 230 v. output two can be used 
in series. Fully guaranteed ONLY 
£21 each, or £40 per pair 


RF UNITS TYPE 26 and 27. For 
use with the R.1355 or any receiver 
with a 6.3 v. supply These are the 
variable tuning units which use 2 valves 
EFS4 and | of ECS2. Type 26 covers 
65-50 Mc/s (5-6 metres) and Type 27 
covers 65-65 Mc/s (3.5-5.0 metres) 
Complete with valves, and BRAND 
NEW IN MAKER'S CARTONS. ONLY 
35/- each 


LF. STRIP 194. An easily modified 
strip recommended for T.V con 
structors who want good results at 
moderate cost, or for those who have 
built televisors but are having trouble 
in the sound or vision receivers. Size 
1Bin. x 5in. x Sin., it is complete with 
6 valves VR6S5S, | of VR92, and | of VR56 
or VR53. Mod. data supplied. ONLY 
45/- (postage etc., 2/6) Less valves, 
19/6 (post etc., 2/6) 


TELESCOPIC AERIAL. Pulls out 
of metal tube I5in. long to extend to 
73in. BRAND NEW ONLY 7/6 
(postage 10d.) 


AMPLIFIER 208. ideal for conversion 
into a high gain TV pre-amp. Complete 
with 2 valves EF5O. ONLY 15/- (postage 
etc., 1/6) 


INDICATOR TYPE 95. Built on a 
two-deck chassis, this contains VCR97 
tube with mu-metal screen, 16 valves 
SP61, 4 of EASO, and 2 of EB34 and 
also shoals of components ONLY 
59/6 (carriage, etc., 7/6) 


INDICATOR UNITS, TYPE 6. 
Contain VCR97 Tube with mu-metal 
screen, 4 valves EF5O and 2 of EB34 
NEW CONDITION ONLY 59/6 
(carriage, etc., 7/6) 


INDICATOR 233 CHASSIS. Similar 
to the type 6 Indicator Unit This 
contains VCR97 CRT holder, I! valve 
holders, resistors and condensors, etc 
In excellent condition ONLY 10/- 
(carriage, etc., 5/-). 


AMERICAN Ii2v. DYNAMOTORS. 
Output 255 v. 60 mA. Ideal for car 
radio or running electric shaver from 
car battery, ONLY 22/6, 


24 v. BLOWER MOTORS. ONLY 
12/6. 


Cc.R. TUBE VCR97. Tested full 
screen. BRAND NEW IN MAKER'S 
CRATES. ONLY 42/6. 


6 v. VIBRATOR UNITS. Made by 
the National Co. of America for use 
with H.R.O. Communications Re- 
ceivers, supplying 165 v. at 85 mA 
fully smoothed D.C. Complete with 
vibrator and 6X5 rectifier in black 
crackle cabinet size Jin. x 7hin. x 6in 
only 29/6 (postage, etc., 2/6) 


METAL RECTIFIERS. Selenium full 
wave bridge 6 or 12 volts; | amp. 7/6; 
2 amp. 11/3; 3 amp. 12/6; 4 amp. 15/-; 


COMMUNICATIONS RECEIVER R.1155 


The famous ex-Bomber Command Receiver known the world 
over to be supreme in its class Covers 5 wave ranges 
18.5-7.5 Mc/s, 7.5-3.0 Mc/s, 1,500-600 kc/s, 500-200 kc/s, 200- 
75 ke/s, and is easily and simply adapted for normal mains use 
full details being supplied. Aerial tested before despatch 
BRAND NEW AND UNUSED IN MAKER'S TRANSIT CASES 
ONLY £11/19/6. 

SLIGHTLY USED RECEIVERS, Grade | 
before despatch, £9/19/6. 

A.C. MAINS POWER PACK OUTPUT STAGE, in black 
metal case, enabling the receiver to be operated immediately 
by just plugging in, without any modification, Can be supplied 
as follows, ITH built-in 64in. P.M. Speaker, £5/10/-, LESS 
speaker, £4/10/-. 

DEDUCT 1{0/- IF PURCHASING RECEIVER AND POWER 
PACK TOGETHER. 

Please add carriage cost of 10/6 for receiver and 5/- for Power 
pack, 


also tested working 


POWER UNIT TYPE 3 


Made for use with the R.11372.A, this is a standard rack mount- 
ing job to match the receiver, and is for 200/250 v. 50-cycle 
mains with outputs of 250 v. D.C. |00mA., and 6.3 v. 4 amps 
Fitted with H.T. current meter and voltmeter, this is a first- 
class unit, and can be used for a variety of receivers. Used 
but tested working befere desptach, ONLY 90/- (carriage 
etc., 5/-). Connecting Cable with Jones Plugs for receiver 
and power unit, 10/-. 


CLASS D WAVEMETER 


Another small quantity has become available since our “ sell 
out "’ a few months ago, and intending purchasers should act 
quickly. This is a really first-class crystal controlled wavemeter 
which has been repeatedly reviewed and recommended in 
the ** R.S.G.B."" Bulletin. Covers |.9-8 m/cs., and is complete 
with 100/1,000 k/cs. crystal, 2 valves ARTH2, two 6-volt 
vibrators, and instruction manual Designed for 6 v. D.C 
operation, but modification data for A.C. supplied. UNUSED 
IN MAKER'S TRANSIT CASES. ONLY £7/10/0. Transformer 
for A.C. modification, 7/6. 


AMERICAN LORAN INDICATOR UNIT APN.4. 
The unit recommended as a basis for the “* WIRELESS 
WORLD " TELEVISION OSCILLOSCOPE, copy of which is 
supplied, contains SCP1 CRT and screen. 14 valves 6SN7, 3 
of 6SL7, 8 of 6H6, | of 657, 100 kc/s crystal, and hundreds 
of condensers, resistors, etc., etc. BRAND NEW IN MAKER'S 
TRANSIT CASES. ONLY £6/19/6 (carr., etc., 15/6) 


METERS 


E AND TYPE 

24 Flush square 

2jin. Flush circular 

2tin. Desk type 

2in. Flush square 

2sin. Flush circular 

2in. Flush square 

Zin. Flush circular 

Zin. Flush square 

Zin. Proj. circular 

Zin. Proj. circular 

2in, Proj. circular 

Car type moving iron 

. 2}in. Flush, circ., mov. iron 
ew in Maker's Cartons. 


F.S.D. 
| milliamp 


nNoNnnNNON 


ees 
i ie 
33 
co 


>O00Ss00009000 
ao 


29NNN 
evn VwVn ah 
ei 


All meters Bra 


100 MICROAMPS METERS 


7 circular flush mounting Widely calibrated scale of 
15 divisions marked ** yards’ which can be rewritten to 
suit requirements. These movements are almost unobtain- 
able today and being BRAND NEW IN MAKER'S CARTONS 
are a snip at ONLY 42/6, 


CRYSTALS. British Standard 2-pin 
500 kc/s., 15/-. Miniature 200 k/cs. and 
465 kc/s., 10/- each 


TRII96 TRANSMITTER SECTION. 
In perfect condition, less valves. 
ONLY 7/6 (postage, etc., 2/6). 

159 RECEIVER UNIT. Contains | 
each valve, types EF50, EASO, SP6I 
a. and 24 y. selector switch. ONLY 
12/6. 


VACUUM PUMPS. For Handymen 
and Model Makers Ex-R.A.F. Type 
B3 BRAND NEW IN MAKER'S 
CARTONS ONLY 22/6 (post 2/-) 


TRANSFORMERS. Manufactured to 
our specification and fully guaranteed 
Upright mounting, fully shrouded, 
normal primaries 


425 v.0-425 v. 250 mA., 6.3 v. 4 a. 
. 64. 


D Bu 
0-4-5 v. 3 a., 32/6. 
250 v.-0-250 v. 100 mA., 6.3 v. 6 a, 
5v.3a., 32/6. 
Please add 2/- per transformer postage 


TRANSFORMERS, FILAMENT. 
6.3 v.2a., 7/6 (postage 1/-). 


TRANSFORMERS, EHT. 
mountin 1 


EHT for VCR97 Tube 2,500 v. 5 mA 


Upright 


RECEIVER TYPE 71. Covers |00- 
150 Mc/s., and contains 4 valves EF5SO, 2 
of EF39, | of EL32 and | of EF36, to- 
gether with a multitude of short-wave 
components. An excellent little 
breakdown unit for ONLY 25/- (post, 
etc., 2/6) 


MU-METAL SCREEN FOR VCR97 
TUBE, etc., ONLY 8/6. 


CABLE. CLEARANCE OFFER of 
23/36 twin polythene. Weatherproof, 
and suitable for outdoor use, 39/6 
per 100 yard coil (carriage, etc., 3/6). 
S.A.E. for sample, trade enquiries in- 
vited, 


SPECIAL OFFER. Ex Admiralty 
L.T. TRANSFORMER. Normal 
mains input, output 4 v. 20 amps. 
C.T. New and unused, these have 
become damaged, but are still usable, 
the damage being confined to broken 
fixing lugs, and/or broken bakelite 
terminal panels. Formerly sold at 30/-, 
now offered at 17/6 (post, etc., 2/6). 


ROTARY POWER UNIT, Type 87. 
Ex-R.A.F. Input 24 v. Output 230 v. 
65 mA., and 6.3 v. 2 amps. Fully 
filtered, smoothed, and noise suppres- 
sed. ideal for running radio on boats 
or other 24 v. D.C. source. BRAND 
NEW. ONLY 15/- (postage, etc., 2/6) 


INTERNATIONAL OCTALPLUG. 
Fits into 1.0 valveholder, 2/- (post 3d.). 


GANGED POTENTIOMETERS. 
Double 50K and double | meg., 7/6 each. 


CERAMIC 2-WAY 3-BANK 
SWITCHES, 7/6 each. 


Cash with order please, and print name and address clearly 


U.E.!. 


(Open until | p.m 


Saturdays 


CORPORATION 


We are 2 mins 


from High Holborn (Chancery Lane Station) 


Radio Corner, 
London, W.C.|I. 


and 5 mins 


138 Gray’s Inn Road 


‘Phone ; TERMINUS 7937 


by bus from King's Cross) 


DECEMBER, 


1954 


Pp 7 oO @) ? S BROS. LTD. 
The Walk-atound Shop 


WIRELEss WorRLD 


* ENORMOUS PURCHASE 


of 


‘‘MEDRESCO” 


DEAF AIDS 


We have purchased from the Ministry of Supply 
20,000 ** Medresco ’’ Deaf Aids type OL 10 as supplied 
by the Government under the National Health Act. 


THE RADIO-MINDED AMATEUR will at once see the possibilities of 
converting this unit into many interesting devices 
such as: 


MINIATURE RADIO RECEIVER—MODEL CONTROL 
EQUIPMENT — BABY ALARM — PRE-AMPLIFIER-—— 


INTERCOM TELEPHONE, 


etc., in addition to its 


original application. 
WE HAVE DEVELOPED TWO INTERESTING CONVERSIONS 


1. A Crystal Receiver incorporating a Germanium Diode, which may be tuilt 


into the existing case (in place of the microphone). 


QUANTITY ENQUIRIES 


welcomed from deaf aid 


Consultants Stockists and 
Exporters 
STANDARD TELEPHONES 


triodes type G24/20 


enicsson ate NTER VALVES ( (Decatrons) 


ve G.C.10.A, 

Abna INDICATOR 
SCPI tube 
Crg. and pkg. 5 
World “ TV 
above 
100 KC Crystals, as 
iF TRANSFORMERS. 

. 7/6 pod pon 
IFS., 3/- 
MOVING-COIL ‘METERS. 

square, basic 750-0-7 

air the smometer) 4 6. 


Oscilloscope 


NOTE: Post orders & Enquiries to Dept. ‘ W’ please. 


tad ROO PS BROS. LTD. 


52, TOTTENHAM COURT ROAD 


Send 104d. 


used in 
Meissner F 
Military 


750 microamps. 


UNITS complete with 
but less valves and crystal. 35/-. 
for Wireless 
Conversion” for 


above 


Centre-Zero. 2in 
(Originally w 


surplus 9.7 


Loud headphone signals are 
thus obtainable in any area where the merest 
whisper is heard on an ordinary crystal 
receiver. This circuit requires no alteration 
to the wiring. 


2. Alternatively we offer a circuit describing 


conversion of the first stage into a Detector 
with reaction. This converts the unit into an 
O-V-2 (detector with two stages of amplifica 
tion) receiver which is capable of receiving 
transmissions within an area of many hun- 
dreds of miles. Conversion details are for 
medium waves only, however,conversion to long 
or short waves would present no difficulties to 
the technically minded. This circuit, however, 
involves fairly intricate wiring (in view of the 
miniature components used) and, although 
only a few connections are involved, we do 
not recommend this conversion except to 
those fairly competent with a soldering iron. 
A miniature loudspeaker may be operated 


(at low volume levels) from either of the 


above circuits; for this we recommend a 
45 V. 


of course, not required for the above circuits. 


HT supply. *The crystal microphone is 


IRON-CLAD METERS. 
jecting 6in. scale 800 


cathode 


Moving 
V 


* 8V.4A. 2 VY. 

c/R he r, A 
TANNOY PA. TSpeAKeRs. 
diem. 
wooden cabinet with line OP trans. 
surplus Cat. No. ZB11565, price 20/-. 
invited for quantities. 
TEST SET TYPE 6&7. 
signal generator, €5. Crg. 
OBBULATORS. Cossor type 
oscillator €$/10/0, Crg. and pkg. 10/- 


17/6. 
M IFS 


Except where aiready stated please include |/- for postage and packing under 20 - 


The 


LONDON 


TECHNICAL DESCRIPTION 
A three stage resistance coupled amplifier, 
two stages with CV 385 (U.S.A. equivalent 
CK 505) Pentodes and a CV 886 (U.S.A. 
equivalent CK 602) output Pentode. Total 
LT supply required is 1.6 V, at .06 mA 
total HT supply required is 80 V, at approxi- 
mately 1.2 mA. A sensitive Crystal micro- 
phone is incorporated. The output circuit 
consists of a 60H choke with a feed back 
winding and a suitable condenser to isolate 
the HT current. A two position tone control 
switch is incorporated A knurled knob 
(see case) gives finger-tip volume control 
Case sizes: length 8fin. Width 2$in. Depth 
lin Battery leads and plugs are fitted 


iron, 
50 cycles, 


pro 


37/6. No 
».p. 2/-. 
FY. TRANSFORMERS. input 200/220/240 


plus ay winding for RM4 or similar rectifier 
Le insulation winding for 


8 watt 
P.M. with re-entrant baffle mounted in 

Military 
Enquiries 


A super 150/300 Me/s 


and pkg. 10/-. 
343 ganging 


W.I. 


WE OFFER the 


perfect working 


anits in 
one checked 
by experts) complete with Crystal 


Microphone ine —— -2 7'6 


Miniature Valves 
of Postage |)- 


“ Medreseo ” 
order (every 


and 
three 
low 


* Price without Crystal Microphone 23/6, Post 1/- 


the remarkably price 


ACCESSORIES 


Miniature crystal earpiece complete with 
lead and plug 

Ever-Ready 1.5 V. LT battery (Type D 18) 

Ever-Ready 80 V. HT battery (Type 
B 119) ‘ 

Ever-Ready 45 V. HT battery (Type 
B 106) for greater gain and output 


Conversion Accessories 

Set of parts for Crystal Receiver 

Set of parts for O.V.2 Receiver 6 
Cireuits for above conversions, supplied Free 


OUTPUT METERS made by Taylor 
4 Mk. 1 2.50 to 20 KQ) in ten stages 
25 milliwatt 50 microamps 6in. meter with 
five stage multiplier .01 to 100, 5 
PORTABLE TESTMETERS in wooden cas 
64+ x 64 x 3). Gin. scale le age 160 V. DA 
enovin coil) basic 8 mA., 10 


Type 


6in. RONS type 723A/B, 77 10/0. guaran 


MASTER COMPASS UNIT. 
quantity gears oa the 
counters, 25/- 
SMOOTHING CHOKES. 
mA 6H at 200 mA., I 
BLOCK CO NDENSERS ~ 


tropical. 750 V.W., normal, S/-. 


Contains large 
model maker and 4 


500) 4H at 800 


mfd. 600 V.W 


Over 20/- free. 


OPEN ALL DAY SATURDAY. Shop hours 9 a.m, to 6 p.m. 


Walk-around Shop 


Telephone LANgham 0141 
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ll.) T Tt / f f] 
—) 
specification from milliamps to amps., H/W., F/B., or three-phase s 


All work fully guaranteed very good delivery. Your enquiries in 


vited for large or small quancicie RADIO AND TELEVISION COMPONENTS 


RECTIFIERS, PENCIL TYPES, S.T.C. K3 SERIES. | milliamp 
for H.T. and E.H.T. APPLICATION, EX-STOCK 


Volts. a * . 
cies Wo "Ws 30 foo “ids | |©=«-23, HIGH STREET, ACTON, W.3 


375 


(Op ite Grana inema) 
500 pposite Granada Cinema 
655 
755 
885 5 030 5150 % 
RECTIFIERS FOR L.T. APPLICATION—F 8. S.T.C. TYPE: 
12 v, D.C. at | amp., 6/6; 12 v. D.C. at 2 amp., 10/6, 9d. p.p ——— - EEE 
i2¥v.D.c at 3 amp., 15S/*, p.p. I; 12 v D.C. at 4 amp., 17/6; p.p. 1/3 A . 
12 v. D.C. at 6 amp., 25/-, p.p. 2/-; 12 v. D.C. at 10 amp., 40)-, 26 p.p — 
24 v. D.C. at | amp 32 at 2 amp., 21/-, p.p. I/-; 24 v 
D.C. at 4amp., -, pr . at 6 amp., 35, p.p. 216 
VALVE TESTER, $¥pe 4. 200/230 v. A.C. input. Ex-Gove., in 
good condition, with descriptive book containing circuit diagram of 
instrument and how to test valves from |.4 v. to 40 v. With vaive- 
holders for Brit., 4, 5, 7 pin and Octal, U.S., 5 and 7 pin, 1 /Octal, side 
contact, large Brit., 4 and 9 pin. Acorn and diode. Housed in sub- 
stantial wooden case. Price £7196, carriage 10/- extra 
WESTON ALL-PURPOSE A.C. D.C. TEST METER, MODEL ) . » < \ 
£.665. 1,000 ohms per volt a and unused, complete with leads and IIT] IY YY <\ a 
batteries. £8 each only, p.p IIIS * 
WESTON BATTERY Bscittator, MODEL E.692. TYPE 2 / I ry Vii OuruT METER 
Also new and unused. Coverage 100 kc/s-26 Mc's. Audio output | ] IJ } . 
approx,, 400 c's. Available at che ridiculously low price of only £5/19,6 
. 46. (Oscillator complete with instruction booklet) 
TELEPHONE L/SPEAKER Wo. 2 (By Vitavox). This is H/Durty 
6” P.M. 15 ohm S$/¢ er = ohm built-in Link Transformer, housed 
in strong wooden case 8.0. carriage 5 
VITAVOX PRESSURE ‘UNITS. Heavy duty, P.M. 20 watts. To 
fit the above horn. Brand new. €4/9/6, carriage 5 
ROTARY CONVERTERS. {2 v. D.C. input 230 v. A.C. output, at 
bre watts. Brand new. £4/17'6. Dicto, 24 v., same price, carriage 76 
N /APA-i CATHODE RAY INDICATOR AMPLIFIER UNIT. 
Complete, comprising OF. 3BP! C.R.T., 7-6SN7GT, 1-6H6, 1-6G6, COMPLETELY BUILT SIGNAL GENERATOR 
1-2X2, 1-6X5, valves. Bargain value, £4,196, plus 10 - carriage ; ‘ _ 
TUNING UNITS (EX-US.A.) Types available, T.U.58., T.U.6B.. Coverage 120 Ke 320 Kes., 300 Ke/s-900 Ke/s., 900 Ke/s.-2.75 Me’s., 2.75 
T.U.9B., T.U.26B. Good condition, soilea cases, 19 6 each, p.p. 3/- Mc's.-8.5 Mc/s., 8.5 Me’s.-25 Mc's., 17 Mc/s.-SO Mc/s., 25.5 Mec/s.-75 Mc/s 
AC/DC SUPPLY UNIT. (S.T.C. SELENIUM RECTIFIER). Complete Metal case 10 x 6} x 44in. Size of scale 64 x 3fin., 2 valves and rectifier 
‘ tion transformer, fixe: id house r 
ae ene eee ene we eee fbn yy ~ A.C mains 230-250 v. Internal modulation of 400 c.p.s. to » depth of 30 
46/10'6 only, carriage 10 per cent., modulated or unmodulated, R.F. output continuously variable 
METERS 100 milli volt W. and m i i 
0-1 m/a., hin. flush mounting round p.p. 1/6 = utp . ne = B +9 varwh <node scab iat oni etme 
0-1 amp., R.F. 2in, F/Mounting round Pe ene ea eae - ' . 
0-5 —- D.C., in. F ++ penetra A Square plus or minus 2 £4196 or 34- deposit and 3 monthly payments 25 - 
0-50 amp. A.C. 6in. Surface Mounting. Round P. & P. 4)- extra 
0-300 v. A.C. Sin. F/Mounting. Round 45 
CAR RADIO TRANSFORMERS. /2 v. ex-Philco, 300 v. H.T. at 
90 mA. Brand new and unused. Only 126, p.p.2 
TRANSFORMERS PUSH-PULL OUTPUT (BY PARMEKO) 
25 watts 7 we valves. To match, 3, 8 and 15 ohms. New and unused 
29/6, p.p 
R.1SS COMMUNICATION RECEIVERS. Individually testea and 
despatched in good working order Cases slightly soiled. €8/19/6, 
carriage 10 
RECEIVER “TYPE 109 in good condition. Freq. range 15-68 metres 
continuous, designed to operate on 6y. battery. Limited quantity only 
£4.7.6. plus |0/- carriage 
HALF MILE OF TWIN DON “86" TELEPHONE WIRE. 
Brand new, on wooden drums, £2 12/6 per drum, carriage 10/-, England 
only. 
CAMERA CONTROL UNIT, TYPE 35. 24 v., 25-, pp. 26 
HIGH-VOLTAGE TRANSMITTING CONDENSERS. Hank 
Pot Type (25 pf. 8 kV) (400 pf. 9.6 kV.) Gee pf. 15 kV.) (600 pf. 9.6 kV.) 
(750 pf. IS kV.). Any type, 3/6 each, p.p 
CHROMIUM PLATED EXTENDIGLE AERIALS. Min. length 
12in, Max. length 48in. Suitable for car radio aerials. 8/6 each. p.p. 9d 
CATHODE RAY TUBES. 
Type 3BPi, new and unused, with base and screen, 426, p.p. 2 
Type VCRI38 (ECR3S). With screen and base, in new and unused 
condition, 42,6, p.p. 2 
Type VCR97, ex-Equip., in good order, 20-, p.p. 3/6 
Type CV 1526, 2}in., 4 v mere * somee v. anode, complete with 
base and mu-mectal screen, 20-, p.p PATTERN GENERATOR 
PHOTO ELECTRIC MULTIPLIER CELLS. TYPE 931A. £2 10- 
p.p I/-. Also 931A complete on chassis with multiplier network and 40-70 Mc/s. direct calibration, checks frame 
two 832 valve-holders, etc., £3/10)-, p.p. 2 
POWER UNITS. Type 3, made for use with the R.1I32A, this is 
a standard rack mounting job to match the receiver and is for 200/250 v 
50 cycie mains with output of 250 v. D.C., 100 mA. at 6.3 v. 4 amps vision channel band width Silver plated coils, black crackle finished 
43/10)-, carriage. Power unit for Wireless No. ||, 12 v. D.C. input, case | 3 in. and white 
Tae &, WE, cutnus on 10 we... tolly omecthed, 004, 26 0.5. Pome a 0 x 62 x 4}in. a white front panel. A.C. mains 200/250 volts. This 
unit ex-No. 19 Trans-receiver, re , D tm C. input, 275 D.C. output at instrument will align any T.V. receiver, cccuracy plus or minus 17 Cash 
100 mA., fully smoothed. 19/6, price £3/19/6 or 29 deposit and 3 monthly payments of £1. P. & P. 4/- 
NO. 386 WALKIE-TALKIE TRANS.  epcaabtae in good condition 
less external accessories), 35)- 


IEMENS HIGH = RaLAYS. Twin 1,000 ohm coils, perfect 


ndition, 15/- p 
See OHMS '14/R. EAR PIECES, 3/6 each, p.p. 94 EXPORT & TRADE ENQUIRIES INVITED 
MOVING COIL HEADPHONES. Brand new. 12/6 per pair, p.p. | /- 
BATTERIES H.T./L.T. Heavy duty layer type. [50v. tapped at 
67v. H.T. L.T. 44v. Perfect condition. Size 9jin. x 4hin. x 4hin 
4/6, p.p. 2/6 


15 LITTLE NEWPORT ST... LONDON, W.C.2. 


GERrard 6794/14 


and line time base, frequency and linearity 


vision channel alignment, sound channel! and sound rejection circuits ano 


extra 


(N.B. Post and packing charges stated apply to British Isles only.) 


a Both generators guaranteed for 12 months - 
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Primary 


300-0-300. 


TRANSFORMERS 


Drop thro 
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ter TLV 


20 
P.M. SPEAKERS 


M.E. Speaker 
R. & A. T.V 
96 I I 
R. & A. 6jin. M.E. speaker 
‘4 10/6. ! 
Volume Controls . 
" K , 


Volume Controls 


Gans 0005 
66 
0005 
7/6 


oils 
1 


sed Metal Rectifier 
6¢€ 

Meta) Rectifier 
Meta! Rectifier. KM 
4/6 


energised 6\in. speaker 


WIRELESS WORLD 
RADIO AND 


D. COHEN TELEVISION COMPONENTS 


Terms of Business : Cosh with order. Despatch of goods within 3 days from 

receipt of order. Where post and packing charge is not stated please ad 4 

1/6 up to 10'-, 2)- up to £1, and 26 up to £2. All e quiries, S.A.E 
lists 5d. each. 


SPECIAL NOTE: NO GOODS SENT WHERE CUSTOMS 
DECLARATION IS APPLICABLE 
23 HIGH STREET (Uxbridge Road) 
ACTON, W.3. Telephone : ACOrn 5901. 


Hours of Business : 
Saturday 9—5 p.m. Wednesday 9—! p.m. 


Other days 9—4.30 p.m 


T.V. CONVERTER for the new commercial stations complete with 
2 valves. Frequency :—can be set to any channel! within the 186-196 Mc's, 
band. 1.F.:—will work into any existing T.V. 
work between 42-68 Mc's. Sensitivity:—!10 Muv with any normal 
T.V. set. Input:—arranged for 300 ohm feeder. 
be used with slight reduction in R.F. gain. Circuit EF80 as local 
oscillator. ECC8I as R.F. amplifier and mixer. The gain of the first 
stage, grounded grid R.F. AMPLIFIER 10 db. Required power supply 
of 200 v. D.C. at 25 mA. 6.3 v. A.C. at 0.6 amp. Input filter ensuring 
complete freedom from unwanted signals 2 simple adjustments 
only. £2/10-. P.& P.26. 

USED ifia. TUBE, aluminizet, heater cathode-short, 10K \ 

ne and F transformer 9K V with fer 


rame O.P., sean coils and 12in. perey 26/176. | 
As above but with 12in. non-aluminized tube 8K V max. £5/17/6. | 


GENERAL penress ot 1 MAINS TRARORNES Iny 
4 amp. tw amp y 4 


receiver designed to 


80 ohm feeder can 


250 watt 19/6 PaP 
HIGH- cerapanes PLASTIC ee om t 


luminium spool, B/-, 1, 200ft 


former, 110/250 v 


PLASTIC CABINET 


nd back, 22 
AS ABOVE 


rat 
AS ABOVE 


Bs 7 
Cyle Moe's channel T v Tunef, 
Radiogram Chassis va 
(My 000 metres, LF. 476 * 
ne-up 1001, 10F9, lOLDI1, U404 
PM. £28/17/6. PF. aP 
CRIOO Coil packs, 10-2,000 metres, in soiled condition complete with 
pa tuning condenser. 196. P. & P. 36, 

100 Coil packs in first class condition less oscillator section, complet 
with 4-gang tuning condenser. 19 6. P. & P. 1/6 
CRIOO 465 Ke. I.F.s, Se 3, 4and S$ and B.F.0O 
465 Ke Xtal for CRI00, 12,6. 
4-gang tuning condenser for CR!00, 96 


, new condition, 7 6 each 


CONSTRUCTOR'S PARCEL 
mprising nein 


Battery charger, input 239 250 v. owtput 6 and |2 volt | amp. Black 
crackle finished case size 10 x 6 x 4in. Incorporsting metal rectifier, 
mains on-off switch, and output switch. 2! - &P.3.- 

OUTPUT SRAMSPORMERS Stand 

windings, 4/3 viature 4 33. M 


6V6 matching 7 -. 90-1 


PUSH-BACK CONNECTING WIRE 
STANDARD WAVE-CHANGE SWITCHERS ‘ 


9-pole 3-way, 3/6; Miniat 


way, 2/6 « ole ll-way twin wafer §/- 


POTATO AND VEGETABLE PEELER 
By famous manufacturer. To suit models A200 and A700. Capacity 
4}lbs., complete with water pump. All aluminium construction, white 
stove-enamelled finish. Originally intended for adaption on an electric 
food-mixer, can be easily converted for hand operation. 39 6. P. & P.3- 


PERSONAL SHOPPERS ONLY 
Enlarger, 17/6; 12n., 27/6 
Germanium Orystal Diode, 1/6, 


Used Sin, Tube, with 


t paid 


m burn 


Line oe renstonnet n 
ted in rubber, 12/6 
Crystal Set, medium and 
aot abinet, 16/- 
Headphones, per pair 8/- 
Speaker Motehiag Unit ot 


17/6 


aluminiu 


long wave 


nlun 


hms, reversible, 12/6 


Lise and k 4.T Srenstore: t 


and corona ebie 


winding 35 - 
Line ont Ss H My Trensiormer, 
ing wart core m 
at i width 
t nall 
‘ igi 


Line and B.H.T. Transformer, ‘ 
rT r re, EYSI 


Sean Coils 


rier 


M 


T.V, Filter ix ath ' P 
; it it 46 
mbined 12in 
r ‘ erepe 
! m front 


Frame Oscillator Blocking Trans 
Line Ose, Blocking Trans.. 4/6 
ube Mounting Bracket 
t ps, 2/- 


HOKES 
H 


it 
Her 


10/6 

86 

PM Focus Unit for ar 
Masd 


12m 
t 


PM Focus Unit for Mag 
tment i7. 6 
Wide Angle P.M. Poous Units, Ver 
e tute, 25/- 
Energised Focus Coil “ 
ting brack 7 
t Knglish Ble 


lron-cored 465 Ke, Wt 
465 KC. MIDGET LPs 


Filter 


26 
Mains Droppers 
0 and 


1 70) spped 690 
rae each 34 
T.V. Width Controls, 3/6. 


agile 


ed 


SEOISOrenr 
STBou 


eerrnoeTe 
Secu’ *@ 


46 
9/6 
33 
Lv 
1/6 
16 
7/6 
14 
a 
1 


mask and esvetmes 6 
N “ 


46 
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SAMSON'S SURPLUS STORES 


LONDON’S GREATEST DEALERS IN RADIO 


AND ELECTRONIC EQUIPMENT 


SPECIAL OFFER OF S.T.C. RECTIFIER 
SUPPLY UNITS. Supplied brand new at a 
fraction of the maker's price. No. 1. A.C. input 
200-240 v. Output D.C. 50 v. 24 amps 
ammeter fuses and control switching 
dai metal case measuring 2ft. 6in. x Ife , 
» plus carr, No.2. A.C. input 200-240 v 
. on 50-60 v 
ja control 
case measuring tft 


10 amps. with ammeter 
switching, buile in grey metal 
1Oin, x Ift. Zin. x I0bhin., 
€22/10/-, plus carr. No, 3. A.C. input 200-250 v 
D.C. output 220 v., 1.5 amps. at 50 degrees C 
Completely fused, £15, plus carr. No. 4. 
input 100-250 v. D.C. output tapped 12-24 v 
3 amps. continuously rated. Completely shrouded 
in metal case with fuses-switch and output sockets 
Cases slightly soiled, £4/10/-, carr. 5/- 
HEAVY DUTY A.M. L.T. TRANSFORMERS. 
Pri. 440 v. Sec. 220 v., in steps of 25 v. conserva- 
tively rated at 2.2. kW., weight approx. 90 Ib 
Half the above secondary can be obtained from 
220 v. input, £9/10/-, plus carr. Pri. 230 v. Sec 
v. 20 amps., completely enclosed, £6/10/-, plus 
carr. Pri. 230 v. Sec. 13, 13.5, 14, 15 v., very 
conservatively rated at 60 amps., €6/5/-, plus 
carr. Pri, 115 v. Sec. 17 v. 15 amps. and 2.2 v 
18 amps., 35/-, carr. 4/-. Pri. 230 v. Sec. 8.2 C.T., 
very conservatively rated at 10 amps., 25/-, carr 
2/6. Pri. 200-250 v. Sec. 115 v. 8.7 amps., €5/15/-, 
carr. 5/-. 
A.M. H.T. TRANSFORMERS. Pri 
Sec. 1,500 v. 1.6 kVA, 65/-, carr. 7/6 


ALL ORDERS & ENQUIRIES 
TO OUR EDGWARE ROAD 
BRANCH PLEASE. THIS IS 
OPEN ALL DAY SATURDAY. 
HOURS 9-6 %1 THURSDAY 


230 v 


| Sec. 


CROYDON ENG. CO., GEARED 
CAPACITOR INDUCTION 
MOTORS 


A.C. 220-240 vy. Motor shaft 1,400 r.p.m. Geared 
right angle shafc 300 r.p.m. Continuously raced 
With Capacitor, £3/19/6, carr. 5 


1154 TX H.T. TRANSFORMERS. Pr 
ae v. Sec. 1250-1300 v. 350 mA, 35/-, carr 


CONSTANT VOLTAGE VRANSFORMERS 
BY SOLA, U.S.A. Pri. 90-125 v. or 19-250 v 
115 v. at 2 kVA. Pri. and Sec. are completely 
isolated for 50 or 60 cycle operation. Approx 


169/171 EDGWARE ROAD, LONDON, W.2. 


TEL.: PAD 785! 
AND 


125 TOTTENHAM COURT ROAD, W.1. 


TEL.: EUS 4982 


weight 200 Ib., £19/10/- each, €37/10/- per pair, 
carriage according to distance, limited supply 
only 

HEAVY DUTY SLIDING RESISTORS. 
AiL by famous makers offered at a fraction of the 
original price 5.3 ohm 8 amp., with geared 
control, 35’. 152 ohm 2 amp., with geared 
control, 32/6. 20 ohm 7 to 1.5 amp., with right 
angle geared drive, 37/6. 0.4 ohm 25 amp., 22/6. 
P. & P. on all types, 2/- 

ROLLS-ROYCE COOLANT PUMPS. A 
heavy duty Turbine type pump driven directly 
from a splined socket 1|,000-1,500 G.P.H Ifin 
bore outlet. Brand new in maker's carton, 45/-, 
carr. 2/6 

ARMY FIELD TELEPHONES TYPE D5. 
Buzzer calling Complete with hand set and 
batteries. Built in strong metal cases. Suitable 
for farms, ¥ ee sites, workshops, etc., 49/6 
ea carr 

ADMIRALTY SOUND POWERED HAND 
SETS, no batteries required, 17/6, P.P. 1/6 
TELEPHONE CABLE. Single D3, one-mile 
drums, 55/-, carr. 5 

COMMANDO ASSAULT TELEPHONE 
CABLE, P.V.C. 1,000-yard drums, ideal tele- 
phone cable and very useful for the home and 
arden, 15/- per drum, P.P. 1/6 

in. COPPER PLATED AERIAL RODS. 
Push-in sleeve joint, 8/6 per half gross, 15/- 
per gross, P.P. 1/6. SPECIAL PRICE of €2 per 
thousand in ten thousend lots, plus carr. 


PERSONAL SHOPPERS 
WELCOME. 
ORDERS ACCEPTED MIA 
FROM COLLEGES, SCHOOLS 
LABORATORIES, ETC. 


1,000 ERAMIC VARI- 
ABLE CONDENSERS. epiit 
stator, plated vanes, spaced 
035 ball bearings butterfly 


16/15 PLP _ 
poe mt 2/6 


2500 CERAMIC TRIM- 
MERS, air op aced silver 
plated vanes, 22 

ed in 10's and 
serewdriver adjust 

ment DOZ 


2500 VARIABLE CON- 
DENSERS, 100 pF. corani 
insulation kA 


2,000 VARIABLE CONDENSERS. 50pr 
soreening case, 3 * 1) lt. Spacing .040in 


TRANS 
MITTER TANK 
CONDE NGERS, 


reunded and 
polished, alr gap 
-006, sealed 


10/6 


us _ 6 


= 


200 VOLTAGE REGULATORS, V8.110/80 mA 
4-vlp base .. 


WOOLLEYS 


36 


615 BORDESLEY GREEN, BIRMINGHAM, 9. 


LARGE QUANTITIES GUARANTEED UNUSED COMPONENTS STILL AVAILABLE 


1,000 30-AMP. 1-WAY 
DOUBLE POLE Charging 
Switches on jin. Ebonit« 


Base, ex Admiralty 
za. 9d. 


10, 000 YAXLSY Bis 1- =pole 6 “way Switches, 
mnplete, lese EA 


1,500 WAVE CHANGE, 2-wafer ( ‘ wa 
Switehe EA 
10,000 ERIE RESISTORS, 47K 
end O's. ERIE RESISTORS 
Boxed in 50's. 150K 1 watt 
price 2 watt, $4.; 1 watt, Od 

Wire-wound Vitreous 
5000 


10-watt wire ends 


© 
a 


6,000 STAND-OFF INSULATORS 
ture 1 inch 


1,000 POTS 100K, } epindle 
500 POTS, | meg 


1,000 POTS, 3 gang each, 70K 
1,000 HUMDINGER POTS, | 


wire wound 
1.090 POTS COLVERE, hr 


wound, N.P 


1,000 WIRE WOUND POTS, 2,000 
A. case 


00 ohm. Mini 


260 100K MINIATURE POTS 


a>e “~~ WOH = « = DO 


7,500 VALVEHOLDERS M01, | 


RADIO & ELECTRICAL SUPPLIES LTD. 


Phone : 


SLEEVING (1.5mm. & 1mm.). 


We particularly call manufac- 
turers’ attention to our HUGE 
STOCKS of Sleeving, all in brand 
new condition ex original cartons 
and packages. 


PERMANOID SLEEVING. |500v. 
test in coils of | gross yds.,8/6 per coil. 


MICO FLEX-DURATUBEX. 
GRADE E. 1.5 mm.-Wall 35 mm. 
non inflammable. Colour Yellow. 
Packed in 2 gross yard coils, 18/- per 


coil, 


We cannot guarantee to send a par- 
ticular colour in PERMANOID Sleev- 
ing but we will do our best to supply 
your choice. 


Minimum order for any goods, 5/-. 
Please add sufficient to cover postage. 
Foreign orders—please verify cor- 
rect parcel post rates from U.K. 
to country concerned. 


vic 2078 
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Best Buy at Britain’s 


MODULATOR TYPE 67. This unit is a pulse 

r with pulse width of |, 2 and 5 micro- 
he pulse amplitude is also variable 

rticularly useful instrument as it contains 

duty power pack suitable for 230 volt 
50 cps. mains supply The mains transformer 
outputs are 6.3 volts twice, 5 volts. for the 
rectifier and che H.T. winding is 345-0-345 voles 
Also included are 5 SP61, one VRI16, 2 EB34, and 
3 — Size of case 18 x 9 x 7 inches. These 
snits are brand new in original packing cases 
Pr e 67/6 plus 7/6 carriage. 


POWER PACK TYPE 301. This was the mains 
power pack used for the complete TR.1196 
contained in a neat black case size B4in 4tin. 
64in. high. For 200/250 volts A.C. 50 cps. Output 
250-0-250 v. 6.3 at 2.8 amps. 6.3 v. at .6 amps. for 
6X5G rectifier. 31 volts at .3 amps. supplies 
metal rectifier for bias The transformer is 
a massive job. Price only 37/6 plus 2/6 post 
Should be O.K. for R.1155, etc. 


T 


COMMUNICATIONS RECEIVER 
ADMIRALTY TYPE 8.28 (MARCONI 
CR.100). Valve line up 2 RF, F.C. separate 
local Osc., 3 I.F."s, Ind Det., Output, B.F.O, 
and rectifier. Self contained power supply 
200/250 volts A.C. 50 cps. Variable Selectivity 
(crystal filter), 6,000, 3,000, 1,200, 300 and 
100 cycles. Frequency coverage 60 kc/s to 
30 Mc/s in six ranges, continuous except for 
gap between 420 to 500 kc/s. Size | 6in. 
13tin 12in. Weight 82ib. The set for the 
serious operator. Thoroughly overhauled 
and in good condition, complete with new 
valves and air tested prior to despatch. A 
real bargain at only €27/10/- plus £1 carriage 


RECEIVER 25/73 (TR.1196). This is a six-valve 
superhet receiver with 465 kc/s |.F.s. Complete 
with all valves—2 EF39, | EK32, 2 EF36, | EBC33 
In good condition with full conversion data. Price 
27/6 plus 2/6 postage. 


METER BARGAINS, ALL BRAND NEW 

15 v. (50 ~) mov. iron 2}in. pnl. mtg. 8 

20 volt moving coil 2in. sq. pni. meg. ... 7/6 

3,500 volts moving coil 34in. projection 

150 milli-amp. 2in. sq. pnt. mtg... e 

5 milli-amp. moving coil 2in. sq. pol. mtg 

2C amp. moving coil 2}in. dia osoeee 

ImA. 24in. barrel flush pol. meg 

| milli-amp. 2tin. barrel desk type . 

100 micro-amps. 2}in. barrel pni. meg. 
scaled 0-1,500 in 15 clear divisions. 
Only 


500mA. Thermo Couple 2in. sq. pni mtg 


METER RECTIFIERS. | 
ments, 8/9. SmA. Salford Instruments, 6/9. 2mA. 
S.T.C. as used ir. E.M.1. Output Meter, 5/6. All 
are full wave bridge and brand new. 


METAL RECTIFIERS. Heavy duty Selenium 
104in. long with 3}in. square plates. Two are 
required for a full wave bridge giving 48 volts at 
10 amps. Brand new and ridiculously cheap at 
only 57/6 per pair plus 2/6 post. R.M.4 250 volts 
250-mA. Only 12/6. R.M.2, 4/3 each or 2 for 
8 Selenium 300 volts 100 mA. Brand new, 
ex-W.D., 6/9 each 


mA. Salford instru- 


X’'TALS 
465 kc/s S.T.C. fin. pins suitable for crystal 
gates, IF checking, etc. Brand new, boxed, 
10/- each 
200 kc/s American 
for cryst 


10/- each 


G.E.C 


al calibrators, etc 


tin. pins suitable 
Brand new, boxed, 


6 VOLT H.R.O. VIBRATOR PACK. Gives 
165 volts at 80 mA. smoothed D.C. Uses Mallory 
Vibrator 6X5G, heavy duty smoothing choke, etc. 
In black crackle cabinet size Jin. x 7in. x 6in. 
Brand new,-only 29/6. 


POWER UNIT TYPE 285. A.C. mains 
nput 230 v. 50 cps. Outputs E-H.T. 2 kV. 

5 mA., H.T. 450 volts @ 200 mA., L.T. 
6.3 v. @ 17 amps., fully smoothed, 2 chokes, 
paper condensers, etc., complete with 
valves 5U4G, VU 120 and EF 50. This was 
the ground power unit for the ‘ Gee”’ 
equipment and should be very useful for 
T.V., ete A REAL BARGAIN AT ONLY 
69/6. 


TRANSFORMER BARGAINS. Brand new 
ex-manufacturer’s surplus drop through. Primary 
200/250 volts 50 cps. Secondary 310-0-310 v. 
70 mA., 6.3 @3a,4¥.@2a. Can be used with 
either 4 v. or 6.3 v. rectifier. Only 9/6 plus 1/6 
pos A similar type transformer 325-0-325 
100 6.3 v. 4a., etc., can be supplied to callers 
or 4/6. 
t transformers, standard tapped primary, 
4 v. th a. secondary. Only 7/6. 


GRAYSHAW INSTRUMENTS 
London stockists of these fine 
struments represent superlative 
value We can thoroughly recommend 
these and have no hestitation in stating that 
they compare very favourably with much 
more expensive equipment. 

Now available—SIGNAL GENERATOR 
$SG50 covering 100 Kc/s to 80 Mc/s on 
FUNDAMENTALS in 6 bands. Priced at 
£7/19/6, its handsome appearance does not 
belie its excellent performance. 
RESISTANCE CAPACITY BRIDGES 
priced at £6/19/6. An accurate and compact 
companion instrument also available. 


AJ 
vWVe are 


which 


COMMUNICATIONS RECEIVER TYPE 
R.115S. For world-wide reception. We 
ARE ONCE AGAIN ABLE TO OFFER THESE 
FINE RECEIVERS ABSOLUTELY BRAND 
NEW IN ORIGINAL TRANSIT CASE AT 
€11/19/6 plus 10/6 carriage. This delivery 
is in really fine condition. If you are con- 
templating the purchase of one of these 
receivers in the near futur., we advise you 
not to delay in order to secure a really 
“MINT” receiver 

SLIGHTLY USED MODELS STILL 
AVAILABLE. Price €7/19/6 plus 10/6 
carriage. All receivers gladly demonstrated 
to callers and air tested prior to despatch 
Send 1/3 for full details and circuit, which is 
supplied free with each receiver 


A.C. MAINS POWER PACK OUTPUT 
STAGE. Enable the R.1155 to be used to 
operate speaker from 200/250 volts A.C 
without ANY MODIFICATION WHAT- 
EVER. All our power packs have heavy duty 
transformers, are complete with leads and 
Jones plugs and are guaranteed for 6 months 
Type A. In smart black metal case, size 
Btin. 4tin. x 6hin., less speaker, price 
£4/10/- plus 3/6 carriage. 

Type B. With built in. Sin. speaker in black 
metal case size I34in. Sjin. x Thin. Price 
€5/5/- plus 3/6 carriage. 


Type C. With an Bin. speaker in specially 
designed beautiful black crackle cabinet 
speaker to match receiver, size | | fin 1Ofin 

6in. AdeLuxe job. Price €6/10/- plus 3/6 
carriage. 


NOTE: 10/- REDUCTION WHEN PUR. 
CHASING ANY OF THE ABOVE POWER 


INDICATOR TYPE i82A 

Indicator contains 3 EF50, | 5U4G, 4 SP6I and a 
64in. C.R.T. Type VCR 517, complete with Mu 
Metal-screen, 9 wire wound pots, with large assort- 
ment of resistors and condensers. Can be con- 
verted to Oscilloscope (as described in ** Radic 
Constructor "’), Circuit supplied. Tubes have 
no ‘* Cut Off "' and can be demonstrated to callers 
BRAND NEW (less relays). In original transic 
case, 67/6 plus 7/6 carriage. 


INDICATOR UNIT TYPE 95. Exactly the 
same as the 62 indicator unit but is 50 cycle ver- 
sion. Double decker chassis, containing loads of 
components, 16 SP61, 2 EB34, 4 EASO, etc., etc 
Brand new condition (less VCR97). Only 45/- plus 
7/6 carriage. 


PACKS WITH RECEIVER. 


TRANSMITTER TYPE 12. Frequency coverage 


1.2 to 17.5 Mc/s in four bands. M.O., Buffer, 
P.A., 2 stage Modulator, built in stabilised A.C 
mains power pack, PA. Anode current meter 
M.C.W., C.W., and R.T. operation, Can be 
crystal controlled. Super Table Topper” 
size 24in. x I2}in. x I7}in. weight 1341b. Com- 
plete with all valves ready for operation. In 
first-class condition and tested before despatch, 
with circuit and full instructions. Only €16/16/- 
plus 14/- carriage. Can be demonstrated to 
callers. 


ROTARY POWER UNIT TYPE 104. inpurc 
12 v., Output 230 volt 60 mA. and 6.3 v. at 2.5 amp 
Fully fiitered and smoothed and noise suppressed 
ideal for car radio, etc. Only 15/- each 


HEAVY DUTY SLIDING RESISTORS. 
250 watts rated to carry 25 amps., resistance 
0.4 ohms, suitable for physics labs, charging board, 
etc. Laboratory type with worm drive, on metal 
stand, size 9in. x 4in. x 6in. high. Price 7/6 each 
BRAND NEW. 


U.S.A. DYNAMOTOR 
12 volts D.C. input, 250 volts 60 mA. output, 
weight 22/b., size 44in. * Jin. diameter. Ideal 
for car radio, mobile amplifiers, small trans- 
mitters, etc. All tested prior to despatch. 
Only 22/6 post paid 


45 Mc/s PYE STRIP. Vision unit for London 
frequency complete with 6 EFSO and EASO 
Circuit provided. Ex-brand new units. Price 
£3/10/- 

E.H.T. TRANSFORMER. for VCR97, etc 
Mains input, output 2,500 volts, 4 volts at 2 amps. 
and 2-0-2 volts at2 amps. Fully guaranteed at 
35/- plus I/- post. 


NITROGOL CONDENSERS. Wich cera- 
mic insulating terminals. 68 mfd. 2 kV. wk 
size Sin. x 3din. « 4hin., at 12/6 each. 4m 
2 kV wkg ~ 3gin. K Abin. x 4hin, at 7/6 
each. 4 mf. 1.25 kV. wkg. size 3fin. x 2hin. 
4tin. at 5/6 each 

BLOCK CONDENSERS, 40 mid, 450 y, 
wkg. metal cased, paper insulation, size 44 x 
54 x 4fin. ; Weight Sjlbs. For power factor 
correction, etc. Brand New Price 15/- y 2 
2/- post. 8 mid. 600 v. D.C. wkg. at 71 
size 4 x 2 « 4hin. high. Very suitable for Si 
geet quity amplifiers, etc. Brand new 
rice 5/- each 


U.S.A. BLOWER MOTOR for 105 volts A.C 
operation Outlet 2jin. diameter, extremely 
powerful. Snip for only 22/6 plus 2/- 


CABLE. Heavy duty twin polythene weather- 
proof, suitable for extension mains, lead, etc. 
SPECIAL CLEARANCE OFFER, 39/6 per 100 yd. 
coil, plus 3/6 carriage. 5S.A.E. for sample. 

3 CENTIMETRE TEST sav. Type 205A. 
In brand new condition. €17/10/ 

R.1355 RECEIVER. PP with all valves 
Good condition. SUPER BARGAIN AT ONLY 
22/6 pilus 7/6 carriage 

RACKS. 6ft U 
panels, heavy 
at cost 


BARGAINS, BARGAINS, BARGAINS, HUGE 
STOCKS OF COMPONENTS, RECEIVERS, 
VALVES, AT SPECIAL REDUCED PRICES FOR 
CALLERS 


* channel P.O. type for 19in. 
angie base. Price 79/6, plus carriage 


CHARLES BRITAIN (Radio) Ltd. 
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UPPER SAINT MARTIN'S LANE 
LONDON, W.C.2. 


TEMple Bar 0545 


One Minute from Leicester Square Station (up Cranbourn Street) 


Shop Hours: 9-6 p.m. (9-1 p.m. Thursday) 


Open all day Saturday 
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RADIO TRADERS LTD. 


23 WARDOUR ST., LONDON, W.1. « oventry Street end) 

Phone No. GERrard 3977 8 ** Radiotrade”’ 

PAXOLIN SHEET 

(Bin. x 4hin. x dyin 1/+ eact 

Win. x 1Oin. x a 1/6 eact 
CONDENSERS 

2 Mid., 150 v. Tubular Paper (aluminiu 

8 Mfd., 450 v. Electroly 

16 Mid., 350 v., Electroly 

24 Mid., 350 v., Electrolyt 

32 Mfd., 450 v., Electrolytic 

8 x 16 Mfd., 350 v., 1/6 eact 

20 x 20 Mfd., 275 v., Electrolytic 

16 « 16 Mfd., 350 v., Electrolytic 

16 x 24 Mia., 350 v., Electrolytic 

16 x 8 Mfd. Metal Cans Electrolyte 

32 Mfd. Metal Cans Electrolytic 

32 x 8 Mfd. Metal Cans Electroly 

64 Mid. Metal Cans Electro! 3 

Condenser clips for above 

| Mfd. 400 v. Meta! Car 1 '+ each 

50 Mid. |2 v., I each 

12 Mid. 50 v. Tubular Paper (aluminium tubes), t/- 

100 Mf4. 6 v. Tubular Paper (aluminiur 

00005 Tubular, 4)- doz., .02, 500 v., 4:- per doz., .00! 

05, 350 v., 4.- per doz 005, 300 v., 4:'+ per doz 

MIDGET MICA CONDENSERS: .000!, 0002, .000 

200 Assorted Moulded Micas. Popular Values 

200 Assorted Silver Micas. Popular Values 

200 Assorted Carbon Resistors: 4, 4 and | watt 

CARBON RESISTORS: } wace 2:6; 4 w. 3; 

HIGH STABILITY RESISTORS 

Tolerance 2 

+ wate 

} watt 


Grams: 


each 

tubes), !/- each 

350 v., 4)- per doz., 
0004, .0005, 4)-. 
aio 
a0 0 
<i 0 
2 w. 6/- per doz 


Good selection 


lw. 4-; 


).D. preferred for resistor 

' ordgers a8 we cannot guarantee to 
. - stock all values 

1/3 ch 


| wate 9 PYE PLUGS AND 
8-40 MEG 2 watt SOCKETS 
WW AND VITREOUS RESISTORS. 5 watt, 1/6: 
10 watt, 2/6; 1S watt, 3 -; 20:30 watt, 3/6 each 
WW V/ICONTROLS. COLVERN and B-NSF. 5K PRESET 
and other values, 2-3 watt, 2/- each, |OK Isolated Spindle 
509 ohms, 1K, 20K, 25K, 50K, with spindle 
V CONTROLS WITH SWITCH: rv values, B-NSF 
V/ICONTROLS: Less Switch, Preset and Spindle 
VALUES 
TWIN MIDGET GANGS, .0005 th 
COVER 
4-WAY PUSH BUTTON UNITS, 
PUSH BUTTON KNOBS 
TAG STRIPS: 3-way 2)- doz.; 4-way 2/6 doz 
7-way 4/+ doz.; 28-way 12'- doz 
ASSORTED PILOT LAMP HOLDERS 
PUSES Ijin. Most values from 750 mA. to 10 amp 
POINTER KNOBS. Smal! black, wich line, din. hole 
STANDARD ROUND KNOBS: Small, tin. hole, 6/-; 
Large, jin. hole, 7/6; wigh spring clip, tin. hole 
WANDER PLUGS, Red and Black 
PHILIPS TRIMMER TOOLS 
BELLING & LEE. P/M FUSE HOLDERS 
WEARITE COILS: Types PA4, PO4 
VALVE HOLDERS: Moulded. B9A, 76; B7G, 6-; EFSO, 
Pax., 6/-; EFSO, Ceramic, 9'- per doz.; ENGLISH OCTAL, 
3/- per doz SCREEN CANS for B9A, B7G, 6/- doz.: 
PAXOLIN—B7G, MAZDA 4-pin UX 
Valveholders fitted with lower screens 
1/6 per doz. extra 
BELLING & LEE PLUGS AND SOCKETS. 
BRAND NEW. 5-pin, 1/6; 7-pin, 1/9; 10-pin 
BULGIN. P74, Plug and Socket, 2'6; P200, Piug and Socket, 
2/-; Rotary Switches, $.255, 2/-; Dolly Switches, $.267, 2/-; 
Standard Switches, Ex-Govt., On-off 
POST OFFICE LAMP JACKS, No. |0 
Lamp Covers for same 
L.F. CHOKES, 300 w., 60 mA. CHS 
OUTPUT TRANSFORMERS. Mult 
or Power 
VALVE SCREEN CANS for St 
DRUM DRIVES n 
WESTECTORS. WX6, WXi2, Wi, Wi2, W4 
ARCOLECTRIC (Whicney Lamp), Red 
SIGNAL LAMP HOLDERS PM, 
lamp holders, | 9 each 
AIR SPACE TRIMMERS. Preset and 
1OPF, SPF, 20PF, 25PF, SOPF, 75PF, 15 
JONES PLUG AND SOCKETS 
; 12-pin 
: 6BA 26; 4BA 
SOLDER TAGS, 2/6 gross 
WASHERS, 2, 4 and 6BA 
SHAKEPROOF SOLDER TAGS, 4BA and 6BA, 2/6; 2BA 29. 
CASI ware ORDER OR 6.0.D. ALL ORDERS DEPT. w. 1 
LL ORDERS FOR LESS THAN £2 ADD POSTAGE 


‘REDUCED PRICES FOR GROSS LOTS 


We invite your enquiries for items not listed. 
Trade Counter open 9.30 to 5.30 Monday to Friday. 
Callers Welcomed. 
WHOLESALE, MANUFACTURERS’ AND EXPORT ENQUIRIES INVITED 


“ewe ee Oe Oeeevewewyvewwevewe 


1/6 pair 


MOST 
trimmers, PERSPEX 


2/6 each 


5-way 3/- doz.; 


Type L356 
PAS, POS, 1/3 each 


26, 
12/-doz 


to accommodate cans, 


Ex-Govt 
2/6 pair 


1/6 each 
1+ each 


Ratio, 5/-; Pentode 


andard Valves, !/- each 

I/- each 
green, clear, 1/6 each 
complete with adjusting 


spindle types, SPL, 
~; lOOPF Preset, 1/6 each 
4-pin, 2/6; 6pin, 3-; 


3/-; 2BA 


SHAKEPROOF WASHERS 


WHIRELESS 


We 


DECEMBER, 1954 


G2AK 


By Parmeko. Pri. 200/250 v. EHT 6 kV 
63v.6a,4¥v. 3a. 4. for EHT Rec 
sl job. €4/10/-, carr. paid. FEW ONLY 
nounting M.C. 100 mA., 0-10 mA., 0-30mA., 
2hin., 7/6; 0-9 A. hot-wire, S/-. 
ranges as follows: 1.5 v., 3 v., 150 v. 6 mA 
25,000 ohms 2t4in. dia. scale M.C. meter. Rotary 
Black bakelice case, 6 x 44 x 44 fitted with 
removable lid, also provision for internal batts., ranges can be easily 
extended. Bargain pricé 30/-, plus 1/6 post 
RAALAARAAALEP& SLY A A LOL LOLI 
(SPECIAL OFFER, AR8E SPARES. Cabinets, complete with > 
¢ base feet and side strips, £4/15/- each. Pkg. and Carr. 5/-. Set 
(of 14 valves for ‘'D "' or '' LF "' model receivers, £5/10/-. Panel 
escutcheons, 22/6 each. “OD” type I.F.S., 12/6 each. Good) 
€ selection of Spare Coils available for “‘D*’ Model, 7/6 each.% 
or “ LF,” 37/6 each 4 
NERA RR Nn en neuen n enn sel 
CRYSTAL HAND MICROPHONES. Complete with lead and 
plug. High quality, very chrome finish List price 2 gns 
Our price 25/-. Few o 
COPPER WIRE. (4G H.D. 1[40fc. 15/-, 70f 
packing 2 engths pro rata 
SPECIAL VALVE OFFER. 866A, 
10/- each or 17/6 pr. 931 A, 45/-. 
STREAMLINED BUG KEYS. 
over £4. Our price 45/- 
150 ohm (normal price 
post free 
SHADED POLE MOTORS. 
tapping plate 200/250 v 
P. & P. 1/6 either 
Carriage paid on all orders over £1 except where stated 
include small amount for orders under 
Please print your name and address. Ali Mail Orders to:— 


CHAS. H. YOUNG, G2AK 


Dept.«w* 102 HOLLOWAY HEAD, BIRMINGHAM | 
‘Phone: MIDLAND 3254 


iiers to 110 DALE END, BIRMINGHAM 4 
Phone: CENTRAL 1635 


IRLI 


G2NK 


Vv. POWER TRANS. 
(RMS) 350/350 v. 250 ma 
Wired to Holder Beautif 
METERS, 2}in. Flust 
12/6 ea.; O-IS A., pre 
TEST METER. 7 
60 mA., 5,000 ohms 


selector switch 


This Months 


Bargains 


thermo 


( Output Transformers for “DO” 


sensitive 


7/6, postage and 
Other 
17/6 each, or 30/- pair. 807's, 
8298, 60/-. TZ4035/-. 813's 80/-. 

By famous manufacturer. List 
AIR SPACED COAXIAL CABLE, 
3/11 per ft.), 20 yd. coils only. €1 per coil, 


tor Tape Recorders, etc. Voltage 
3-hole fixing. Our price 12/6 ea. or 21/- pr 


Please 


BC6I0 TRANSMITTERS with speech amplifier, 
Brand new 

RCA TRANSMITTERS Type ET-4336. Complete with original 
speech amplifier, crystal multiplier and VFO units. Unused and re 
conditioned. Can be supplied with very large quantity of spares 
RCA TRANSMITTERS. Type ET-4332 modified by R.AF 
for use on crystal or master oscillator Complete with speech 
amplifier 


MULTI CHANNEL TRANSMITTER T-4 FRC, with modu- 
lators MD-I FRC, 2 Mc's to 18 Mc's. Each channel 400 w. output 


T.C.S.6 EQUIPMENT complete with antenna 


remote control, microphone, etc. Brand new 

MAGNETO 10 LINE U.C. TELEPHONE SWITCH- 
BOARDS (complete) 

SCRS36 (BC6!!) 
A.R.88D's, A.R.77's, 


and others 

METAL RECTIFIERS Type IB, D.C. output 

input 220 250 v., 50 c's 
All above items 


Workin 
SPARES 
type 7B 
TX VALVES 805, 807, 813, 86! 


others 


aerial tuning 
unit, et 


loading unit, 


excellent condition 


$27's, HRO, BC.312, BC.342, R.109 


10 amps at 22 v, 


in excellent working condition 
z demonstration upon request. 


A large selection available for SCR399 (BC610) 
ET4336, SCR6IO, EEB Telephones, and Tele- 


princers 


, 66A, 100TH, 250TH, and many 


Tx condensers 
{ 


Large stock o 
Alignment and repair 


crystals and other components 
communication receivers and all other 
jertaken 


PCA. RADIO 


Offices and Works 


BEAVOR LANE, HAMMERSMITH, LONDON, W.6 


Telephone: RIV 8006/7 


short-wave equipment u 


New Address, 


DECEMBER, 1954 Wrrecess Wort 


DENCO F.M. FEEDER UNIT 
SUPPLIES FINEST QUALITY AUDIO OS8TAINABLE TODAY 
All Components as per Denco’s list, also 5 valves (6AM6, 12AH8, EB9! and 
2 6AB6) at £676 or built and aligned at €8/10/.. 
All parts obtainable singly as per Denco’s F.M Catalogue (D.T.B. 8) 
Requir res 230 v at 50 mia. 6.3 v. at 1.5 amps 
onstrations daily Al gnment 7/6 


Price 1/6 


E TRII96 RECEIVER $§ WATT AMPLIFIER (ONDISTORTED 
Receiver 26/75.) ayy eee ad Bound Ba 
(RADIO LTD.) yIP sie et its , or Admiralty” 4 valves, PX, 


‘ Lo, lore AC COMPLETE 
1 brand new on 


STREL GREY AMPLIPFIBA Cast 
lata. 27/6, piue t and j : petration 


-D 
5 Harrow Road, Paddington, W.2 STROBE UNITS. iran! \ MULTIPLE "nt eLeCTRIC om az 
PADdington 1008/9 and 040! onder —" . ' 


OPEN MONDAY to Sat. 9-6. THURS. | o'clock 
SEND STAMPS FOR NEW 1954 28-PAGE CATALOGUE 


wht ‘ multiplier 


nwo 1 guarantee £2/10 
676 Dats chest 


RADIO-GRAM CHASSIS BOWTHORPE SCoocvecsurry METER ‘ MORSE PRACTICE 

3 Wave-band Superhet Med.. long and a nett, lag, Ane Ae int 

short éin sit 

© teseer Tyas , Original pri 
Late pe MULLARD Valves Gur ales, boned 0s 3/5 CRYSTALS 

4 Position Switching Gram., med., long 200 ke/s, 2 pin, U.S.A 

and short 465 k 2 pin, U.S.A 

Provision for Extension Speaker A.C ES mid. 5/7,000 v. wka., ty} ‘ 500 k 2 pin, Bricist 

Mains. 110/250 volts onan Fay aaee 


' 
rd, Bis, 


assis Ilin. x Jin. x 2hin. Scale Bin. Square ——s 
Or Chassis 134in. x 64in. x 2hin. Dial 10in. x INDICATOR UNIT TYPE (824 METRO-VIC (METROSIL) PENCIL 
54 PRICE €10/5/- 


inich Eteancneemnlid eictiedit tcort TYPE E.H.T REGULATOR up to 10 kv, 
BRAND NEW AND GUAHRANTEED with Mu-metal scree <p 


" t t t back 
Et ! a . 
CARR., PACKING AND INS. 10/- mp RM gee poser he mies 


> 


“~ _ TUNING CONDENSERS 
SPECIAL OFFER meee oe Ia es ty 


juded 1 Mid 
Dur Tape-Deck Amplifier and Power Unit : 
(List £16/16/-) and TRUVOX Tape-Deck 
Mark Il! (List £23/2/-). £36. Call for Demon- % 
stration or send for full details ROTARY POWER UNIT TYPE &7 

‘ Input 24 y. Output 230 volt A. and NEON INDICATOR LAMP 

2 amps ¥y filtered and smoot Viise Mtrik ‘ng 

PYE 45 Mc's. STRIP age Sot yg “26 

TYPE 3583 UNITS 


EXTRA SPECIAL VALUE IN MIDGET 
G.E.C. RECORDING TAPE TYPE SLECTROLV TICS 
600fc. Reels 10 Met wir 


: . ‘ hour! «lee 
1,200. Reels 176 
BUY NOW—UNREPEATABLE BARGAIN 


VOLTMETERS 


EFSO (VRIIA) 
The selected EFSO, Red Bylvania 
10/- each, 9O0/- for ten 


T 


PFIPBHeOWSN - 
‘*2oo 


! 

Fi 
Square 
} 


4 
r r 


nd 
SeSu55 


' R.F. UNITS A R.F. UNITS 
AMP-METERS Type 24 Type 26 
"re 20-30 Mc's j 50-465 Me's 
Switched Tuning Variable Tuning 
With 3-SP6I . 


2—VR136. |—VRI37 
15 = EACH 


35/- EACH 
MILLIAMMETERS BRAND NEW ; BRAND NEW 


~ 


PT 
220-200 


Type 25 : - ~ Type 27 

Desk 40-50 Mc's — 60-20 Mc's 
jus Switched Tuning Variable Tuning 
7 With 3-SP6! 


VR136, 1—VRI37 
19 6 FAcH 35 = EACH 


i] 

! 

t 

t 

I 

“3 sn BRAND NEW 
I 

1 

fF 

t 


BRAND NEW 


T.V PRE-AMPLIFIER FOR LONDON ASD BIRM 
INGHAM. “Cornplete with 6AM "Ren CATHODE RAY TUBES 
your set 276 P.P.2 


VCRI30A cyt it rand 1 


£115 0 
VCRg 


CRYSTAL MICROPHONE INSERTS | | vena’ siege HS 8 


7 £115 0 
MU-METAL SCREENS 
36 “ WALKIE-TALKIE" TRANS- y 


No 10 
Our ENLARGER 
RECEIVER, te with Throat Mike, phones , . 
A ‘ ie canvas bag Freq 


£4/10/- 


; (Z* 4 -, care Brand new and 
POST FREE light’ cut-ofl—Iideal for ‘Scopes 


“416" CONTROL UNIT 
ontaining 4 EFSO, 2 SP6I, 2 EASO, | EB34 
2-single-gang .0005 tuning condensers. W/W . = . 

ne/controls, switches, condensers and nd ape es Siete . | PHOTO CELLS GS.18. Brand new, 25/- 

matching transformer required 
resistors. Size !2in. x 9in. x Sin. New con- 
dition, 35/-, carr. 3 


PLEASE ADD POSTAGE. ARTICLES UP TO 10-, Ii-. €1, 1/6. £2, 2/-. 


PLEASE NOTE. 


TiIS4B TRANSMITTER UNIT. Medium/ 

High powered for C.W.-M.C.W. R/T 3 ranges, 

10-5.5 mes. 5.5-3 mcs, 500-200 kcs. Complete with 

4 valves, etc., in metal case I4in. x I64in. x Bhin 

ee Power Supply required 
K FOR 

ESA. 39/6 each 


Circuit 2/3 


VISUAL INDICATOR TYPE I. Ref. (00/2. 
Dual reading left/right D.F. meter for RII5S 
2gin. Scale overall. Dim.: 34in. x 2hin., in used 


condition. 
POST 
12/6 cach PAID 


ASK FOR 
He62A 

$.440-B V.H.F. TRANSMITTER CHASSIS. 
Part of the Stratton P40 Equipment Partly 
stripped by the M.O.S., less valves, inductances 
and Crystal, but otherwise a good basis for re- 
construction, compact size !4in. x Bin. x 7in 
Original frequencies 85-95 Mc/s 

ASK FCR CARRIAGE 
HS517 15 "= each PAID 

Circuit 1/3 


CARRIAGE 
7/6 


WS-18 RECEIVER CHASSIS. Complete with 
valves, 3/ARP!2 (VP23) ARB (HL23DD), I.F. 465 
kes. Range 6-9 mcs. (battery operated). Chassis 
Bhin. x Sin. x lin. Front panel 94in. x Szin 

ASK FOR POST 
H22. 

Circuit and Data 2/3. 


RECEIVER UNIT TYPE 25. Ref.: IOP/IL. 


Carriage and Postal charges refer to the U.K. only. 


25 " each PAID | 


Wrreiess Wor_p 


Overseas freight, etc., extra 


RECEIVER UNIT R.360i. Ref. ODB/6037. 

With valves: 2/VRI36 (E°54), VRI37 (EC52) 

S/VR6S (SP61), 4/VR92 (EASO), VR9!I (EFSO) 

6V6G, VU39A (R3), etc., IF.13 mes. Dim.: IBir 
Wet. 38 Ibs 


39 6 each 
Circuice 1/3 
RF. UNIT TYPE 24. in Original Carton 
With valves 3-VR65 (SP6!) etc Range 20-30 
me/s., switched tuning Dim.: 9fin. x Thin. x 
4iin. Wet. 7 ibs. 
ASK FOR 10 POST 
H850. * each 1/6 EXTRA 
Circuit 1/3 
R.F. UNIT TYPE 25. in Original Carton 
Range 40-50 mcs., otherwise as R.F 
ASK FOR 
H874 12 6 each 
Circuit 1/3 
R.F. UNIT TYPE 27. WITH BROKEN DIAL. 
Range 65-85 mc/s. valves 2-VRI35 (EF54), VR137 
(ECS2), etc. Dim.: ard V¥gc. as R.F.24. Variable 
Tuning 
ASK FOR 
e771, 39/6 
Circuit 1/3 
SUPPRESSOR UNIT 5C/870. Contains 4 
H.F. chokes and 4 tubular condensers 0.! mfd 
250 v. D.C., carrying 5 amps. (2 sets on each led) 
each choke and condenser separately screened in 
compartments of aluminium alloy box 44in. x 4in 
x 2in., 4 hole fixing 


CARRIAGE 
PAID 


POST 1/6 
EXTRA 


POST 1/6 
EXTRA 


POST | 


DECEMBER, 1954 


WIRELESS Aa teats CONTROL UNIT D- 
No. 2 Mk. ZA.2049!. Wooden box 7iin. x 
6tin. x Sta with hinged lid, containing 3 relays, 
| make, 500 ohms, | make 20 ohms, and H.D 
double coul type | ,750 ohms, coil makes, 200 ohms, 
coil breaks plus QMB switch and 8 brass terminals 
ASK FOR OST 
H803 7 11 each PAID 


5 WAY GROUPBOARDS. Paxolin panel 

2tin. x 2Zfin., with tags for mounting 5 condensers 

or resistors, two hole fixing 

ASK FOR POST 

H98! 6d. each 3d. 
Or 3 for 1/6 post paid. 


CO-AXIAL CABLE. Any length supplied 
52 ohms, 12 mm. dia., price $d. per yard. Mini- 
mum 12 yards at 5/- post paid. Ask for E987 


THROAT MICROPHONE. Ref.: ZA.13935. 
Pair Electro Magnetic lozenge shaped pieces 
(7.5 ohms) with strap, lead and jackplug. 

ASK FOR POST 6d 
EI4 3 11 each EXTRA 


THROAT MICROPHONE. Ref.: ZA.19734. 
Pair Electro Magnetic lozenge shaped pieces 
(7.5 ohms) with strap, lead and jackplug 
ASK FOR 

H955 4 11 each EXTRA 


THROAT MICROPHONE. (U.S.A made.) 
Pair Carbon buttons on mtd. rubber with strap, 
lead and miniature 2 pin plug 


ASK FOR POST 6d 
H57 3 11 each EXTRA 
MICROPHONE. Ref.: 10A/14381. (Fiying 
Helmet Type.) Electro Magnetic 50 ohms with 
switch, lead and 2 way socket 

ASK FOR POST 6d 
EI6 3 11 each EXTRA 


ease HANDSET MICROPHONE No. 


POST 6d 


ASI FOR POST 


Part of TRI196 Range 4.3-6.7 mcs. with valves 
2/VR53 (Er39), 2VR56 (EF36), VRS5 (EBC33), 


ASK FOR 
1907 2/6 


each EXTRA | E13 7 6 each PAID 


VR57 (EK32), 21.F. 1. 460 kes. etc., in metal case 

Bhin. x 6hin, x 6hin 

ASK FOR POST AND 

1299. 25 * each PACKING 3/6 extra 
Circuit and Data 1/6 


Order direct from :— 


CLYDESDALE 


Phone : South 2706/9 


2, BRIDGE STREET, 
GLASGOW - C.§ 


SUPPLY 
co. LTD. 


RHEOSTATS. i2v.1A2/6. i2v. 5A 10/6 
MORSE KEYS. Bakelice fully enclosed, 3/6, 
BENDIX SELSYN TRANSMITTER MOTORS, TYPE Vili 
AC. 50 v. 50 cycle, 4in. x 34in. new. 276 
NEW FREQUENCY CRYSTALS 
4860-4800-2400-594-56/-560H559 Ke. 6/6. Fin. space pins 

a OF 6. SASS TWIST DRILLS. in. to fin. or yin 
to 


36 
PL SSEY TV. PRE-AMPLIFIER. 


9100 and 4500 ke., 10/6 


London band Valve 6F13 
Lists supplied 

CYLDON 5-CHANNEL PRE-TUNER. Gives 26 D.B. gain 
Fit one of these to your T.V. for better pictures. |.F. Output 9.5-14 
Me’s., 15.5-22 Mc/s. Wich valves EP80, ECC8!, $2/6. Less valves, 15)-. 
MAINS TRANSFORMERS. input 200240 v. Output 350-0-350 
or 250-0-250 voit 80 mA., and 4 and 6.3 v. 4. a. and 4 and 5 v. 2a. 
Price 21/6. Input 200/240 v. Output tapped 3, 4, 5,6, 8, 9, 10, 12, 
15, 18, 20, 24, 30 voics, 2 amp., 21/6. Output 17-11-5 volts 5 amp., 
22/6. Output 17-11-5 voles 14 amp., 16/6. 6.3 v. 2h.a.,8/6. All with 
one year's guarantee 

D.P.0.T. RELAYS. Operate at 200/300 volts D.C. 8/6. 
supply any type of voltage and contacts at varying prices. 
NEW SELENIUM RECTIFIERS. F.W. 126 vole 3 amps., 146; 
4 amp., 22/6; 6 amp., 30/-; | amp., 8/6; 12 v. 100 wA., 3/-; 24 ¥ 
2 amp., 30/-; H.W., 250 v. 100 mA., 9/-; 250 v. 275 mA., 17/6; 250 v 

A 


60 mA., 6/6. 
GERMANIUM or SILICON CRYSTAL DIODES, 39 
M/C MICROPHONES with matched Trans., 15/6. 
PLS FILTER UNITS, 8/6. Same as FL but less switch 
TRII96 TRANSMITTER SECTION. New and complete but 
less valves. 4.6-6.8 Mc/s, Easily converted, 1S/- With valves TTII, 
EL32, EFSO, £2 
L.R. ARMY HEADPHONES, 9/6. 
TIME DELAY RELAYS We specialise in units giving varying 
time constants. Please send us your requirements or problems. 
FISHING ROD AERIALS. Set 3—!2fc., 7/6. 
RUBBER MOUNTING BASES, 3/6. 
P.O. VEEDER COUNTERS 0-9999, 24/50 volts D.C., 15/6. 

All Carriage paid in the U.K. from Dept. W.W. 
U.S. ARMY F.M. TRANSMITTER TYPE 6040, complete with 
60 crystals, 20-28 M/cs., and F.M. Receiver ‘Type 30, £30 


ARBSLF in tip-top condition, <s5. 
U.S. ARMY FIELD TELEPHONES. TYPE EES, £5/10- each 
Carriage extra on above items. 


THE RADIO AND ELECTRICAL MART 


2538 PORTOBELLO ROAD, LONDON, W.II. 
Phone. PARK 6026 


We can 


———MIDLAND INSTRUMENT CO.— 


PLOGSEY P.M. SPEAKERS, i persor 
. 7/6, post 9d 


er, brand ne 


al portable type hin speech coil, less 


CHARGING Ry ag od 


and a Douglas 
oltages t« el . 
plete with circuit 4 “ 
e 1B. c MINIATURE REL AYS 

W0-¢ 
12/6 pos ) 
G.E.0, TYPE 600 RELAYS, | 
l-t t 
D 


ane 


hange r. B/-,1 
tt 000-ohw 
a t I ake 
—_ RELAYS, Leach pat 0 m, 2-pole chan 
1/5 I ur r, 1/9, post 44., 18/- 4 
BUZZERS, ¢ ig te atinum contacts, variable note 
worth 40 nused, §/-, post | 
VENWER TIS DELAY swiro — tion 
umn operated contacts 
nal block. 1 
ELECTROLYTIC CORDE NSERS 
new and guarantee 
PROJECTION URES, t ar t tr t, fitted with loomed f 
ma ‘ gth, at € i ¢ ground glass 
t lamp, and 
VARIABLE RHEOSTATS, “ ‘  ceras /0-ohms at l-amp., lamin 
wiper arm, Bakelite knob contr ¢ « i 
t T toggle switch a 


SELSYN TRANSMITTERS 
as master or sla 


od cart t r 25)/-. 
liagra SIE ME in : HIGH SPEED RELAYS 
er platinum +, adjustable armature 


sed, 5/, post 6d., 5O/- 


r price, new 


TELEPHONE SETS. 
10ft. twin fleait 1 


i 
CRYSTAL SET COILS, high-« al range med. and s mp \ 
set circuit, 2/6, post 4d.; Varia nds. .0005 mfd., Bakelite dieleotric 
ended type 
kets, 4 sets 2/- 
f “, post 5 D C. SERIES MoToRS 
15/20 an ps ¢ 6fin. long, Spin. dia., fitted fin. dia. shaft, weight 91b., a very 
jor motor, « ur price, new, wnused, 7/6, post and packing 2/6 
Ma: ay other dersnies vend $4. with 8.A.B. for pate De lists 


MIDLAND INSTRUMENT CO., MOORPOOL CIRCLE, BIRMINGHAM, 17 


anium detector atest wire 


Ger : 
6d st Sd.: Clix plugs with 


Tel.: HAR 1308 


DECEMBER, 1954 


(RAD! 0) 


3-34 Lisle 


1 min. Piccadilly 
Tube Station. 


Wrretess WorLD 


Street, London, 


Telephone: Gerrard 8204/9155 


ALL RADIO BARGAINS 


0/100 MICROAMP METERS. Brand new 
2tin. panel mounting, scaled 0/1,500 yards, 
42/6 each 


TRANSFORMERS. All 230 volt A.C. input. 
2,000 volt 5 mA., 15/6. 500 x 500 volt 170 mA., 
4 volt C.T. 4 amp., 22/6. 250 x 250 volt 150 mA. 
4 volt 3 amp., 9/6. 1,500 voic 330 mA., 52/6. 
4 vole 14 amp., 6.3 volt |4 amp., 10/6 

H.R.O. 6 VOLT VIBRATOR POWER 
PACKS. Output 165 volt 80 mA., 6.3 volt 
3 amps., 6 x 5 rectifier, fully smoothed, size 
Jin. x Jin. x 6in., supplied brand new with clips 
and leads, 29/6 each 

HEAVY DUTY WIREWOUND POTEN- 
TIOMETERS. 400 ohm, 10K ohm, 20K 
ohm, 6 watts, 3/6 each. SOK ohm, 100K ohm, 
10 watts, 7/6 each 


HEADPHONES. 
‘Northern Electric "’ 
50 ohm coils 
10/6 pair 


Brand new Canadian 
finest ever produced, 
complete with P.O. Jack Plug, 


CERAMIC TRANSMITTER SWITCHES. 

Extra heavy duty silver contacts, jin. dia., 
| pole, 6 way, 3 bank, 9/6. | pole, 6 way, 2 

bank, 6/6 each. | pole, 4 way, | bank, $/6 each. 

P.40 POWER PACKS. Brand new, 200/250 

volt A.C. input. Output 175 volts D.C. 60 mA., 
12 voles 2 amps., fully smoothed, 524 rectifier, 

32/6 each 

P.O. MAGNETIC COUNTERS. 0/9999. 

Supplied with 3 ohm coils for 1.5 volts or 2,300 

ohm coils for 18/24 volts D.C., 4/3 each 

METERS. All brand new and boxed. 

0-1 mA. 2tin. desk type 25/- each 

0-1 mA. 2tin. round F/M M/coil, 22/6 each 

0-5 mA. 2in. square F/M M/coil, 7/6 each. 

round F/M M/coil, 9/6 each 
round F/M M/coil, 9/6 each. 

square F/M M/coil, 7/6 each. 
square F/M Micoil, 7/6 each. 
round F/M M/coil, 9/6 each 


0-150 mA. 2in 
0-200 mA. 2in 
0-200 mA. 24in 
AMMETERS. 
0-! amp. 2}in. projecting, 
0-5 amp 241 n. round, F/M, 
0-10 amp. 2in. square, F/M, -- lool 8/4. 

20/20 amp. 2in. round, F/M, centre zero, 6/6. 
0-30 amp. 2in. square F/M M/coil, 7 
VOLTMETERS. 

0/20 voits Xa square, F/M, M/coil, 7/6. 

0/40 volt square, F/M., M/coil, 7/6, 

A.C. mec mt 50 CYCLE. 0-15 volt 
2tin. round, F/M, ™/1, 8/6; 0-20 vole 24in. round, 
F/M, Mil, 10/-; 0-300 volt, 2}in. round, F/M, 
m/l : 0-300 volt Sin. projection, M/1, 50/-; 
0-300 volts 34in. round, complete in box with 
leads and prods, 39/6. 


. 1/6. 
7/6. 


ROTARY CONVERTORS. Models for 
12 or 24 vole D.C. input, output 230 vole 
A.C., 56 cycle, 100/150 watts, 92/6 each 


RF.26 UNITS. 
29/6 each 
TRANSFORMERS. 230 volts input. 6.3 
volts |} amps, 6.3 volts |} amps., 9/6 each; 
300 volts 60 mA., 6.3 volts 14 amps., 8/6 each. 
CAMERA CONTROL UNITS. Type 35 
No. 20. 24 volts D.C. operation, brand new, 
22/6. 

POWER UNITS S.441B. 200/250 volt input. 
Output 300 volts 200 mA., 12 volts 3 amps. 
Choke and condenser smoothed, 5U4G recti- 
fier, 62/6 each 


AMERICAN ALL METAL SCREENED 
POWER RHEOSTATS. 60 ohms 1.5 
amps., 7/6 each. 200 ohms, .35 amps., 

each. 8 ohms 2.5 amps., 7/6 each. 60 ohms 
9 amps., 7/6 each. 8 ohms, 3.3 amps., 8/6 each. 


Brand new with 3 valves, 


WANTED—zgood class communication re- 
ceivers and test gear, send yours stating reason- 
able price, cash by return. 


R.1155 COMMUNICATION RECEIVERS 
Brand new in original transit cases. 5 wave- 
bands The World at your finger tips 
£11/19/6 each. 


CERAMIC SWITCHES. 3 pole, 4 way, 4 
bank, 10/6, 4 pole, 3 way, 3 bank, 6/6. 7 pole 
2 way, 3 bank, § 

EX-W.D. POWER PACKS. 
input. Output 150 volts 60 mA 
amps., fully smoothed, metal 
each 


230 volt A.C 
, 6.3 volts If 
rectifiers, 29/6 


EX A.M. SWITCH 
BOXES. Fitted with 
3 independent 5 amp 
switches, size 34in. x 
Zin. x 2in., ideal for 
cars, boats and cara- 
vans, 1/9 each. Ditto, 
5 way, 3/6 each. 


EX W.D. CHOKES. 20 henry 300 mA., 13/6. 
20 henry 120/180 mA., 10/6. 15 henry 275 mA 
10/6. 15 henry 80 mA., 5/6. Swinging Chokes 
150 mA. 4/20 henry, 7/6 each. 10 henry 150 mA., 
9/6. 


TELEPHONE HANDSETS. 
Standard P.O. type, wonderful 
12/6 each. 


Ex-American, 
instruments, 


RECORD AMPLI- 

FIERS. 200/250 volt 
HE input, Push-pull 
ove 8 watts output, 
variable tone control, 
matched output to 
3 or 15 ohms. £6/10)- 
Je complete 


wut 


> 
: ams 


*e 
“* 


EX A.M. SWITCH BOXES. Fitted with 
16 toggle type switches, ideal for model or 
train control, brand new and boxed, 9/6 each 
MUIRHEAD PRECISION BUILT KEY 
SWITCHES with Heavy Contacts. 8 pole 
2 way. Brand new, 4/6 each, cost £2/15/- to 
make. Wonderful bargain. 

FILAMENT TRANSFORMERS. 230 volt 
A.C. input, 6.3 volts 1} amps, 5/9 each. 6.3 
volts, 3 amps, 9/6 each. 


TYPE 4 WAVE 
METERS. Cavity 
Tuned Absorption 
wavemeter covering 
200-220 Megacycles 
Brand new and boxed, 
supplied with VU39, 
SP6i, EASO, and CVS/ 
Mieye Tuner, 29/6 each. 


RELAYS. 50 volt A.C. with 2 pole changeover 
heavy duty silver contacts, size 4in. x Jin. x 
2tin., 10/6 each. Polarised Relays Twin, 600 
ohm coils, 8/6 each. 

We stock all types of relays, 600 and 3,000 types 
heavy and light contacts including platinum 
Send us your enquiries, we are the cheapest in 
the Trade 

METER SWITCHES. Standard Yaxley type, 
8 bank, single pole, 9, 11 or 12 way, size 2}in 
diameter, switch length Sjin. plus spindle 
2hin., 7/6 each 

CHARGING EQUIPMENT. Transformers 
200/250 voit input, 15 volts or 9 volts output 
2 amps., 12/3 each. Ditto 4 amps., 14/6 each 
Full wave metal rectifiers, 6 volt | amp., 4/3 
each. 12 volts | amp., 7/6 each. 12 volts 2 amps., 
11/3 each. 

CARBON THROAT MICROPHONES. 
Ex American, brand new, 2/6 each 


BATTERY CHARGERS. 200050 vole 
input. 24 voles 10 amps. output. Perfect 
working condition, £12/10/- each. 


TRADE EN QUIRIES INVITED. 


Life ?t &o 


w.c.2 


p> | min. Leicester 
Square Tube Station 


TELEVISION POWER PACKS TYPE 
285. Input 230 volt A.C., output 2,500 volts 
5 mA., 350 volts 200 mA., L.T. 6.3 volts 15 
amps, twin choke and paper condenser 
smoothed VU120 and 5U4G rectifiers. Special 
price 69/6 each 


UNISELECTOR SWITCHES. 4 Bank 
Double Wipers, coil resistance 25 ohm, 25 
position, 32/6 each. Brand new. 


TEST SET TYPE 109. Brand new and 
boxed, fitted with 2in. 0/5 mA., M/C meter 
also 0-40 volt 2in. M/C meter. with mains 
plug and leads and many other useful parts, 
size 6in. x 6in. x 3in., 12/6 each 


BRAND NEW P.O. KEY SWITCHES. 
2 pole changeover complete with knob, 2/9 
each 

MANSBRIDGE PAPER CONDENSERS 
10 mfd. 450 volt, 5/6 each; .25 mid. 4,000 voit, 
1/6 each; .1 mfd. 4,000 volt, 1/6 each; Nitrogol 
Condensers, 4 mfd. 4,000 volt, 22/6 each. 


PYE 45 MEG. I.F. STRIPS. 
Television Strip with 6EFSO valves and 
| EASO valve. Size I4in, x 3fin. x Shin. 
Finest strip ever produced, 69/6 each com- 
plete, brand new. 


METER RECTIFIERS. Full Bridge 2 mA., 
S.T.C. Brand new, 5/6 each. 

MICRO SWITCHES. Universal Changeover 
Type, size 2in. x jin., 2/6 each, many other 
types available 

AMERICAN 100Kc/s CRYSTALS. 3 pin 
plug in type, 15/- each 

Six FOOT P.O. “19in. RACKS. ssh 
channel, 79/6 each 

AMERICAN (SPRAGUE) CONDENSERS. 
Wire ended, .1 mfd., .0! mid., .02 mid., .05 mid., 
005 mifd., all at 9d. each. 

RECEIVERS TR.1196. Complete with 6 valves; 
2 EF39, | EK32, 3 d ste | EBC33. LF. frequency 
465 Ke/s.. 27/6 e 
600-900 MC/S ri UNITS. 
RF.116, 118 and 119, €4/19/6 per set 

VALVES. VUII!, VR6Sa, 7193, CV6, VR78, 
all at 2/3 each 

EX W.D. AMPLIFIER UNITS. These 
contain | EF.36 valve, | 400 ohm P.O. Relay, 
pots., pacseomn, resistors, etc. Special 
price 6/6 eac 

MIDGET i868 WAY PLUGS AND SOCKETS 


non-reversible, size Zin. x gin., 3/6 pair. 


ADMIRALTY POWER UNITS. 200/250 
vole input. Output 2,500 volts 10 mA., 
stabilized 250 volts 200 mA., stabilized 110 
volts negative 200 mA., 6.3 volts 10 amps., 
choi:e and condenser smoothed, 3 $130 
stabilizers, 2 5U4G rectifiers, | E.H.T. recti- 
fier complete with 6V6 audio output stage 
and 6in. p.m. loudspeaker, €5/10/- each. 


AMPLIFIERS AND RADI FEEDER 
UNITS. Push-Pull KT66 amplifier, 20 watts 
output. 3 wave-band L.M.S., radio feeder unit 
200/250 volts input. Provision for mic. or gram 
inputs. Tone and volume controls 10in 
monitor speaker with provision for external 
speakers. Housed in handsome black cabinet, 
ideal for industrial or factory use, £23 each 
MAINS TRANSFORMERS. 200/250 volts 
input. 350 x 350 volts 80 mA., 6.3 volts 4 ones, 
5 volts 2 amps., 16/6 each. Ditto 250 x 250 
volts, 16/6 each L.T. Transformers tapped 
from 3-30 volts 2 amps., 16/6 each. 


TS 
REVERS BLE MIDGET MOTORS FOR 
MODEL ENTHUSIASTS. Size 2in. x 
Ifin. Spindle length jin. x gin. For operation 
on 4, 6, 12 or 24 volts D.C., 12/6 each. 


PLEASE PRINT YOUR NAME AND 
ADDRESS CLEARLY, ALSO INCLUDE 
POSTAGE OR CARRIAGE ON ALL 
ITEMS. 

HOURS OF BUSINESS: 9 am.-6 p.m.; 
Thursday | p.m. Open all day Saturday. 


Complete} 


Set of three 


WHIRELESS 


THE 
BRITISH NATIONAL 


RADIO SCHOOL 
ESTD. i940 


NOW IN OUR FIFTEENTH YEAR 
AND STILL 


NO B.N.R.S. STUDENT 
HAS EVER FAILED 


to pass his examination(s) after completing 


our appropriate study course. 


Our Secret? 

Sincerity, Long Experience, Family 
Ownership, Pride of Service and a 
genuine attempt to mould the “‘Course”’ 
to the student. 


A.M.Brit.|.R.E. and CITY and GUILDS Radio and 
Telecommunications Exams., etc., etc. 


PRINCIPAL, M.1.E.E., M.Brit.IR.E 
BRITISH NATIONAL RADIO SCHOOL 


2, CANYNGE ROAD, CLIFTON, BRISTOL, 8 
Tel. BRISTOL 34755 


WorLp DECEMBER, 1954 


FOR EXPORT and to H.M. GOVT. 
CONTRACTORS ONLY 


AVAILABLE FOR IMMEDIATE DELIVERY 


RADAR 
EARLY WARNING RADAR (mobile on trailers)}-—-LORAN & 
GEE RADAR 
NIGHT-FIGHTER RADAR — REBECCA EQUIPMENT. 


RADIO TRANSMITTERS 
R.C.A, ET-4336—(2-20 Mc/s 350 watt) 
HALLICRAFTER BC-610 (2-20 Mc/s, 350 watt). (New.) 
WESTINGHOUSE GO-9 (300-18,100 Kc/s—-CW and MCW only) 
TECHRAD Model T-350XM (2-20 Mc/s, 350 watt). (New.) 
R.C.A. 5 kW Transmitters. (New.) 
Large quantities of spares for above 


TEST EQUIPMENT 
PULSE GENERATORS (Model 79-B—current production by 
Measurements Corporation) 
MODEL 79-B generates pulses of continuously variable width 
and repetition rate (RR 60-100,000 pps., pulse width variable from 
0.5-40 microsec.) 
The instrument may be used for checking the response of video 
and r.f. amplifiers and investigation of peak measuring equipment 
t will also simulate ignition = 4 other types of interference for 
radio noise elimination resear 
MICROWAVE FREQUENCY METERS (Model 105SM— 
Lavoie Laboratories) Frequency Range 375-725 Mc/s. Self- 
contained, battery operated, high precision instruments 
BC-221 Frequency Meters, TS-IOA/APN, and a large range o! 


TS instruments 


VALVES, MAGNETRONS &@ KLYSTRONS. (Surplus—guaran- 
teed also Current production.) Large quantities always in stock 


AIRCRAFT ELECTRICAL EQUIPMENT AND 
ACCESSORIES 


All our equipment is either new or rebuilt to original 

specification, including latest modifications. 

All Airborne equipment can be released in our works to 

A.1.D. and/or A.R.B. Standard. 

High Precision Electronic Development and Production Contracts 
undertaken 


BRITISH SAROZAL LTD. 


1-3, Marylebone Passage, Margaret Street, W./. 
Telephone : LANgham 935! (3 lines) 
Crbles: Sarozal, Londor Telegrams : Sarozal, Wesdo, '.ondon 


SPECIAL CLEARANCE SALE— 
GREAT BARGAINS FOR CALLERS 


SPECIAL OFFER of Constructors parce! of 100 assorted resistors 

comprising 4, 4, | and 2 watt from 10 meg.-22 re mms, 12/6 

“AVO”" MINORS, D.C E type, also reconditioned and 

perfect order, £2/17/6. 

ADVANCE SIGNAL GENERATORS. Type E.!. £20. 

MEGGER SAFETY OHMMETERS. Pe ray eB 10,0, 

H.R.O. SENIOR RECEIVERS. Wich A.C 

D.S.T. 100 RECEIVERS, as new. Coverag: 

to 50 Ke/s., £20 each 

HAMMERLUND H.Q.120. Mint condition, rack mrg., £40. 

HALLICRAFTERS S$ X28, $27, S41, $38, etc., Perfect cond 

ARSSLF, ARSGSD, CRIOO, from stock. RIISS RECEIVERS and 

* WN” models available, ne 

CANADIAN R&.103 RECEIVERS, as new, modified for A.C 

working, €18 10/-. 

B.C.346 AND 8.C.342 RECE!VERS from £22 10 - 

LELAND &.F. WOBBULATOR, perfect order, £12/12)-. 

A.C./0.C. MOTORS, suitable for sewing machines, 47/6 each 

A.C./0.C. 12 v.-15 v. MOTORS, long spindie for models, 15/- each. 

NEW M/C MICROPHONES, hand tyne, with 12 yds. heavy 

duty screened cable, €3/15 - each 

TEST EQUIPMENT. We hold a comprehensive stock. Multi 

range meters at |,000 and 20,000 o.p.v., valve testers, signal genes 

10,0009 OHMS POTENTIOMETERS, large size, by Colvern 

enclosed 86 each. 100k, ISw., 96 « 

MAINS TRANSFORMER. 150-0 350 v. Ellison at 120 mA 

6.3 ¥. Ay ,C.T. 5. 3a., 37/6, Full range of all cypes of Ellison products 

in stoc 

FM. DEVIATION METER, in perfect working order, €20. 

6 VOLT (J at2v.) BOXED ACCUMULATORS, 14-. 

.1 uF350 v. METAL CASED TUSULARS, USA, at 46 doz 

(minimum 2 doz.) 

H.R.O. COILS. 46-.96 Me's., etc., at €2:5- per coil 

Your post enquiries welcomed. S.A.E. for reply, please. Orders, 

CWO or Pro-forma invoice, no C.0.D. Prices quoted do not 
nclude carriage and packing 


, 5 coils, £28, 
7 bar inds from 30-Mc's 


All types of equipment purchased. Top prices paid 


SERVICE RADIO SPARES 
4, LISLE STREET, LONDON, W.C.2 


Telephone: GERrard 1734 


TELEVISION SERVICEMEN 


REQUIRED IMMEDIATELY 


Fully experienced television servicemen, desirous 
of making their future in Canada, who are cap- 
able of repairing all makes of receivers. 

We want honest, hardworking men, for they will 
become associated with the largest television 
service organization in Eastern Canada. 


Write giving full details re: schooling, experience, 
references etc., and please enclose snapshot to: 


CAPITAL TELEVISION 
INSTALLATION & SERVICE LTD., 
9500 ST. LAWRENCE BLVD., 
MONTREAL, CANADA. 


All applicants will be advised when and 
where in London to present themselves 
for personal interview. 
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ohms to 15 ohm load Performance sab- 40d! wdg., £3 31,0 rne P Aber 
Stantiated by independent test report of the deen 37 
ap enn Hd ; put Be ERBOGH APE ——" ‘ ised Scot ler re high oe amare wt. 17lb., for 6 v./12 ¥ 
be yen ‘ ' oy, ferrograph, B.A.8.F. tapes 200f £4/13)- 
a LBA. end coparete 6.3 votle 0h 3A, Suitable reel, lgn.—Box 8865 i SELENIUM RECTIFIER new stock not surplus, 
for use with all V.H.F. units, Osram valves RUNDIG 700L tape recorde little 
A.C. mains tappings 10-0-200-220 4 t £60 0.n.0.—Holdsworth, 26A, Nort hi 
Belf balancing circuits | Wakefield, Yorks z 
OLDEN 10 C.S.B., £5; B.S Gu4 


| : . “= ‘ , 2/9. a O/-, a, i . . 
XMS “H” L.P. ‘bead 3; both perfect ic. 350 v. La, Giie, pp. 1/6. HT. rectibiers, 120 v, 
25 WATTS «= £25 Box 8872 3751 | 150 m 9, S/d 130 2, 90 mA. elim, 6/6. 950 ¢ 
RUNDIG console tape rder 1icrophone A 208 ¥ wt +° 14/6. all p.p. 6d 
Write for full particulars to 5 tapes, perfect 7 r off — 1 H.1 
King. 4. Richmond Garder Sout ipt . "RE NEWBAT a " CONDITIONER AND DESULPHATER 
CAPE ELECTROPHONICS LTD. 3 on om 
LOSING down ruvo le ised 
43-45SHIRLEY HIGH ST., SOUTHAMPTON £20/10 Sentch s.. . q , oa CHAMPION PRODUCTS 
Telephone: Southampton 7426 | post age on worth new items, , lists 43, Uplands Way, LONDON, N.21 Phone LAB. 4457 
0 Bob 374 
AGNETIC 
| E.M.I. typ 
| type H.60, 70/- 
reels (old cream t 


ballast bulb, 
s., 14. 6 amp large finned type rect., 


tities; cash with or Br . nati td., Sta 
. + y ‘ | tion Rd Aston Birming! ar 31 THE 
& t) R ‘ig i i % | EJAND-MANE — radiogram 
| b 12 separate Voight corner speaker ( 
signe r fnest possible reproduction 
AERIAL MASTS. American Yagi 5 elemenc mond pick-up po ‘inet - ~- produc ti _ 
array AS-46/APG. 30ft. one piece 4in. dia. || finished. in walnut t & Tel. Ps PT 
hollow wood masts. 36ft. 3 section 2in. dia Green 3298 Mc Donal d P91 High 8t., South MODEL 


tubular stee! masts. 45ft. 9 section Ifin. dia. gate, N.14 
American steel masts MS-44. 50ft. Bendix | TRANSMITTING EQUIPMENT—sURPLUS «@ | Specially designed for 
plywood masts MT-7A. 7Oft. American ply- || SECONDHAND soldering operations in 
mold masts 50ft. Trylon attice ladder ne by ansmitter/receivers, battery « te 
. the compact assemblies 
towers. 20ft. American tripod base alumin- , > mc. easi f mod fie | othe 
ium masts AS/TPX. 9c. one piece American ome eur | — ne bar _splen , eginne used in present day 
police whips. 18ft. BC-610 6 section whips ic P. nln ow radio, television 
TELEPHONE AND TELEGRAPH T1154; the famous R A.F. transr ors. f ise and electronic 
APPARATUS. 1+ 1 terminals and by aS R1155, complete with valves rom ndustries 
pass filcers; | + 3 terminals; | + 4 terminals [| pp UNITS. ty o new 1 - . . Weight 34 oz / interestin 
and repeaters, S and SX, 5S and DX, filters; | original Lit TL, AD I ' Suetu dina / ; & 
power bays; repeaters; V.F. ringers; perfor- || POWER units, type 4. 2 ‘ np oy. 4 pre oo eatures 
ators; Wheatstone equipment; teleprinters; || and @ 3v de output - : ° f 1. Bit ” dia- 
undulators; switchboards; rectifiers; EE-65, || oft TL agg ro't nput, 230 4 Length in / meter, simple 
cye'e eu 00 watts & ; , 
TG-10, ete., ete SIGNAL generators and julpm to replace. 
AUDIO EQUIPMENT. 2&.C.A. squadron BRITISH and U.S. by quotatior 2. Seeel cased ole 
announcers (12-25 watt speakers), R.C.A SEND us your specific enquir we hold large LIST No. 624 ment, also replace- 
25 watt high power speakers Portable eR iGie = of ex a Service ad 220/240 vo'lrts, able 
© - . { sposa's Jit n) ackbushe : , > 
oped P< p.m yee WIG recorders Airport, Camberley, Surrey 3682 LST Ne.62 3. Detachable hookfor 


/ 

CONTROL UNITS. RM-6, 7, 12, 13, 21, 1LCOX Gay VFO's, SCR522, 12 volt p 19’8¢ fa) _tuapending iron when 
25, 29, 42. pac ; Br 4 ire es ct 
AMERICAN TRANSMITTING TRANS. || 224, Abies & way heed + K. "BF ~ 4. Moulded two part 
FORMERS AND CHOKES. A large Techrad TR30XM 12-24 : handle,remains cool in use 
variety by Amertran, Kenyon R.C.A., mans, 106, Kensington High St.. London j 5S. Six ft. Henley 3-core 
Thordason, etc., etc 3632 Flexible 
TRIPLE DIVERSITY RECEIVERS. |.5 to NEW COMPONENTS : 
30 mc/s. Self contained on rack with all 3 “point a3 O we she f = n¢ 

; 5 roces its, 
poy pod vr tee aol TRANS. Skircoat Moor Rd., Halifax 
MITTERS by VWoden Self contained in M receiver kits; the well known W w : 
4ft. 6in, cabinet €22/10/- with valves nuts ond ‘bolts: tet coed ae th 
RACKS, de luxe, 19 inches wide channel plate, kits from £7/5; a new 
iron sides, 3 x 2, 5Sft. 6in., 70/-; 3ft. 6in., || at £5 complete kit, miniature 

-{ . 10;- Oct. '54), parts set, 70/-, inc. chassis, vs 

“ais —_ carr. 08 coil.—Bel Sound Produc ts ‘o., Mariborougt 
Many other items too numerous to mention Yard, London, Archway, N.19 (Ol 
Send your requirements Lists available. 
All packing and shipping facilities comport? meRs AND 


. BRMANIOM sod Ss, 1/- eact c ntities | 
P. HA R Ris C ner . Mei 4 591 Green 7 oan ‘ot 
don Nx 649 | W.T. HENLEY’S TELEGRAPH WORKS OO. LTD. 
ORGANFORD DORSET list; sensational prices; valve, com- | 51/53, Hatten Garden, Lendon, E.6.1 


REE 
Telephone: Lychett Minster 2/2. ponents.—Jack Porter, Ltd.. College 5t., | 
Wor of [3296 | 


DECEMBER, 1954 


WrreLess WorLD 


COMPONENTS—SURPLUS AND 


" SECONOH 
Ss‘ PREME RADIO, 746b, Romford Rd., 
Park, London, E.12 
1260 19 years. 32 
A on chassis fitting can t + 
5 ¢a also Samia 350 350 
yur ric e, 1/9 ea 
24mfd 350v, 425 surge clip 
bargain price of 2/9 
ond. line, eek My end 
ii G8 
finish, 
6in x 3in, 
hange swit hes, l/- 


Manor 
TEL. lif est 
ee ty tel 

+ 8mfd 


» grey ready punched for 


ea., 


bargain, 
small 
witch, 1 
2/6 € 
Ss, for _crysta) sets, 1/6 ea 
R.F. coils, 200 to 2,000 metres, 


long spindle, 
meg, Y meg, oF 


ing trans buy; shrouded 

th base connections, 290- 

1.5 amp, and 4v 2 amr 

tapped on _ vyol-panel 

H. S5,inx S54in x 2541 
pack/post 


for postage orders beapaad (£8 
enquiries and list 
Ltd., 27, 

Tel 

capacity, voltagi:, 
ice post paid: 400, 


250 + 250, 


Tottenham 
Muséum 9188 
ELECTROLY?! a Ohad 
fm dunt ing, § in, 
1/9 ; 40 


THE LATEST 


Quustiong 


RADIOGRAMCHASSIS 
™ FC48 


| Price 
| 


| £23/18/- cine. P.7) 


. some with 
, surge where 
stock guaranteed 

t of 3 components, comprising 

with E.H.T. winding to give 

heater winding for EY51 also 

and fitted with width control scan- 
impedance line and frame. focus 

00(), current approx. 20 mA) 
1 42 plus 2/- post. diagram of 


8 yaive 20watt A.C 
black and 
Lsihin x 74) 
rtr.dge O.P 


plied 
anyplifiers 
rackle chaasis 
overa! size 
ponents (Pa 
hoke. A 
Valves 
input for Sigh or low imp 
switche V.c mains 
. 220-250v, iso- 
t. Wired and tested 
valves, brand new, 


U NI} iveRsaL” 
D 


witched 


with 
d 


col 


v bakelite case, 2in 
iting nev 


boxed; 7/- post 
6 or 2 =. 
10-230-250v 


arms 
Lid. 27 Tottenham » Gout 


250-0-250V ge 


| * 


el. Museum 918 
RADIO SUPPLY. Ltd., 11 ao 
London WOC.2 See our 
isement, page 179 [0016 
yn and U.H.F. Chassis offer! 
*n very fortunate to secure a 
of R.1426 chassis (R.1355 les 
which form the basis of any 


OUTHERN 
Newt 


zing value! These won't 
ireless Stores, 48, Staf- 
mpton [0010 


ING COMPANY, 181, Lake 
Phone 5785 002 18kv 
“presne and Mica- 

- per doz Rexine modern 

1 grill back dial. pointer 
mains transformers, VOL/ADJ, 
100ma 6.3v 4A 14 - and 1/- post, 
superhet 7-valve receiver chassis 
modern, EF80, etc., valves with 
V. circuit, less valves, bargain 27/6; 
I ents; post € extra on 

omed; 1,000 bargains. 
0. 


wel 


WANTED. EXCHANGE. ETC 
ANTED, ancillary equipment for 
Bendix rad ompass.— Box 8929 
ANTED, 1 Ss se eric ede for radio 
telev Deta Box 8692 (3697 
TN17, TN18, TN19. 
each offered 


MN26 
(3784 


Ww 
Ww": 


nits 
£50 


8 VALVES including 2 double Triodes 
8 WATTS output 
tetrodes 
NEGATIVE FEEDBACK—20 db 
Provision for F.M. adaptor 


Independent BASS and TREBLE lift 
and cut controls with unique THER- 
MOMETER VISUAL INDICATOR 


4 WAVE * Magic eye tuning 


from push-pull 


* 
* 
* 
* 


* 
Other chassis in our comprehensive range 
are:— 

RF41, 10 valve, 4 wave, £31/19/8 (inc. tax 
EXP125C, 14 valve, 5 wave, £49/10/- (inc. 
tax), and two specially designed export 
models. 


The IWIN Radiogram 


, * 


ONLY 


d/ 


GUINEAS 


@ 8 VALVES 

@ TWIN 10 

@ 3 speed Autochanger 

@ ARMCHAIR CONTROL by unique “ 


arrangement 


Speakers 


hopper 


Our Showroom at the address shown below 
is open daily from 9 a.m. to 6 p.m. (Satur- 
days 5 p.m.) and we are always delighted to 
demonstrate any of our models or supply 
any information regarding them. If unable 
to visit us please send for the specifications 
you may require to Dept WD 


WIRELESS & 
ARMSTRONG feievision CO. LTD. 
WARLTERS ROAD, HOLLOWAY, LONDON, N.7 

Telephone : NORth 3213/4 


| London. W.2 


WANTED, EXCHANGE, ETO. 
yr test equipment 


TS47AP, T8174, TS175/U, T8148 or TSX-48B; 
analysers; BC221 freq meters, TS69, and any 
; Piyetrons type 725/AB, 2K55 

and units TN16 


given by 
tronics, 
don 


Universal 


Lisle St.. Leicester Square, 
(022 


N23 radar crystals; sale 1155N (trawler band) 
less valves, 50/-.—Crampins, Grimsby. | 5704 


Wars ED, receivers A.P.R.4, also T.N.16, 17 
, ete., ang Sees radio test gear 

LESLIE DIXON & Co eenstown Rd.. 
Battersea, S.W.8 pashules 2 (0176 
}. miniscopes wanted for cash.—Send 
details of condition and price to Carr, 49 
Brudene!ll Grove, Leeds {3705 


TAPE 


recorder wanted, 
two-speed; ful 
Meadow 


good machine essen 
particulars, rice 
Grove, Olton, Bhrming: 
ham, 


ANTED, HRO 

BS348s, 527s 

Service, 254, Grove 
Ley. 4986 


ANTED, set manufacturers’ or ex-Govern 
ment radio equipment, large or smal! quan 
tities of valves, electrolytics, speakers, meters 
also components 
LOWE BROS., 9a 
N.W.1. Eus. 1636/7 
OOP aerials of all 
17 British; power 
trollers; valves type &1 
sington High St.. London 


EE meggers 
Price and 
Rentals, 


A.R,88s 
R.T. & I 
E.11 
{0163 


coils, Rxs, etc 
etc.—Details to 
Green Rd., London, 


Diana Place, Euston Rd 


required 
condition 
33/41 


250v working 

to Messrs. Burgot 

Westbourne Grove, 
{5757 


ATED. 
11220, 
939A: offers, statin 
C.A. Radio. Beavor 


ANTED small bench mounting spot 
welder, suiteble for welding 0.0lin dia- 
tungsten wire to molybdenum sheet 
to Hilger & Watts, Lid., 115, Camber- 

Rd., 5.E.5 (3672 


ANTED, BC610 Halicrafters, ET4536 trans 
mitters, AR88 Ds and we, 
spare parts for above, a 80 B 
meters best prices —P.C.A 
Lane, Hammersmith. W.6 


RGENTLY 
books 


RCA speech amplifiers, type M1 
or K, and aerial tuning units 
quantity and price. to 
ane. Hammersmith, W.6 
[0080 


BC 
P 


meter 
Reply 
well 


wanted 
data, ei 
Army, Navy or Air 
equipment.—-Harris 1 
Tel. Gerrard 2504 {3331 


POT cash waiting for modern used American 
and British test eauipt., communication 
eceivers, transmitters, amplifiers 
onverters, etc.; call, write or ‘phone Ger. 8542 
Try ts, we pay top prices.—Leed Radio, 59a 
Lisle St. London. W.C.2 {3701 


ANTED mal generators types TF146, 

TP3900, 762A, frequency meters BC22), 
18174, T8175; rt receivers types AR&8, etc., 
APR4 or similar; send price and details to 
Hatfield Instruments, Ltd., 175; eeentttae Rd., 
Hanwell. W.7. Tel Ealing 0779/9857 (0087 


ANTED, good quality communication RYS 
recorders, test equipment, domestic 
players, amplifiers, valves, com- 

estb. 18 years.--Call, send or 

4638. Miller's po. 58a, Newport 
Leicester Sq., W.C (3416 


VALVES WANTED 
LL types of valves required for cash; state 
quantity and condition.—Radio Facilities, 
Lid., 38, Chalcot Rd, N.W.1 Primrose 9090 
8135; also wanted 723, A/B 


614 
45° pase See 
2J52 fs. TZ40, 808, ete 


3 
805, 
quantity Write Pye Hayes Radio, 606, 
Dur i 


any 
Kings- 

Rd Birmingham, 24. Erdington 4942 
(3575 


manuals or instruction 
on American or British 
Force radio and electrical 
93, Wardour &t., 


phone Ger 
Court, 


CABINETS 
BAO have the best 
ish.—See page 116 0224 
Us ED table TV cabinets, £3 and £4.—(Red- 
at yal George Rd., Burgess Hill, Sx 
{3691 
Vy Aina radiogram and television cabinets, 
oundly eonstructed; stamp for details.— 

R. Shaw, 69. Pair E.11 
5195 
aker 


L fk 'w u S selec tion ont 
st 


es) 


op Rd., Leytonstone, 
Pp 


ABINETS made to order, bass reflex 5 
cabinets all types and ‘finishes; see 
advertisement fi 3 a se till 
days A 
PRA. 


Farkhill Hampstead, 
N.W.3 - 


Gulliver (3671 


METERS WANTED 


E urgently roguise meters of all types, 
meee compen ent test equipment, et« 

i arge or. small; prompt cash 
ANDERS Elects ONICS, Lt4., 91, Hampstead 
ey Londor W.1. Euston 1659 {3738 


Basic 
poor 
maintain 


ename| le 
complet 


Hear all these, « ] 
transistor receiver, a 
BEL SOUND PRODUC 
MARLBOROUGH YAR 
short walk Archway stn., 25 mins. fr 


Ring ARC 5078 


AUTOMATIC (TIME) SWITCHES 


New and reconditioned 15 day clockwork 
and electric switches 


om 35/= 


S for illustrated details te 
DONOHOE. (TIMERS) GEORGE ‘STREET 
NORTH SHIELDS, NORTHUMBERLAND 


COPPER WIRE 


COTTON. SILK. 
COVERED 


2 ozs 4 ozs 


d 
4/2 
> 


i e - 


] 
3 
3 
3 
4 
4 
‘ 


DOAAWWWNHNNYR PL 
NOn~wOoOn-—-@De aw 
2WWNRNN RR — — — — — 

we eh 


i 
4 
7 6 
4 6 
6 i ? 
WIRES TO 48 S.W.G. AVAILABLE 


COPPER INSTRUMENT WIRE 
ENAMELLED, TINNED, LITZ 
COTTON AND SILK COVERED 
All gauges available 
B.A. SCREWS, NUTS WASHERS 
soldering tags, eyelets and rivets 
EBONITE AND BAKELITE PANELS 
TUFNOL ROD, PAXOLIN TYPE COIL 
FORMERS AND TUBES 
ALL DIAMETERS 
SEND STAMP FOR LIST. TRADE SUPPLIED 


POST RADIO SUPPLIES 
33 Bourne Gardens, London, E.4 


Wireiess WorLD 


REPAIRS AND esnvies 

AINS t Beater r 
Mi“formers to an 
MOTOR rew nds and 

rkman: in p, f 
"ELEC rk ‘ 
te tir 


PEAKERS 
peak! 5 


former 
pr nf 


LADBROKE “REWIND 
jarrow Rd Londor 


Ss a x. SFORMER ev 
transforme 
ielivery, range of replace 
nanufactured to your e 
METROPOLITAN RADIO 
Kilourn Lane, London, W 


GERVICE sheets f 

‘ ! dels radi ana ¢t 
W112 
winding 


iption 
ures 


HOUR service 
ansformer 
all type 
pecificatior 
card for trade 
180, Windh 
EWINDS and conv 
put trans, pic 


SOUND. 57 f 

Tel. Paddingtor 
EWINDS, malt 
z.H.1 utput 


rransformer 
stone, Poole 


RMATURE 
vacuum 
dental motors 


ACHINERY FoR SAts 
RANSFORMERS Noe 
volt 4 va 
ovt poles ; to clear 
riage or invite offer 
Instruments (Leeds), Ltd 
row, Leeds, 1 re 222¢ 


Ste Se AND PROPERTY 
STOKE ey 
s wirele 
Brammer 
sold to 
hold corner 
room workshops a 
turnover of apy 
fixtures and good 
500 fullest inve 
ine saailrers. Char 
inity Bldgs i St 
213523/9; and 


SINESS OPPORTUNITIES 


BUS 
LD-ESTABLISHED firm xporte: 


electronic field 
ne overseas sale 


ORK WANTED 
*RANSP( RMER and 
wor 


ty Ok 
Gosbrook Re Caver 


1.D. approvec ib-cont 
magnetic amp! ifle 
L.C.R l 
me 
borough Yard 


MISCELLANEOUS 
G R. photographic neon t 
instant push ittor 
kit. 7 >», & p. 2/6; 7 


is ‘ 
details.—-G.R_ Product 
Bristol, 4 
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G 
ecm C106 tht 
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AIR DIELECTRIC TRIMMER 

Protected by Acetate Case 
Capacities from 4 to 70pF in vol- 
tages of 500 and 1,000 D.C. Width 
16.5 mm, Length 22 mm. Acetate 
dust cover optional. Insulation 
over 10,000 megohms. Power 

factor less than .001. 


OXLEY 


DEVELOPMENTS CO.LTD. 
ULVERSTON, NORTH LANCS. 


TEL.: ULVERSTON 3306 
a 


UNIVERSAL METER SHUNTS 


for | mA x 100 Ohm and 500 nA 500 Ohm 
meters Accuracy | Five Range model. 
No calibration or adjustment needed. SS5IA 
(1 mA) covers 2, 10, 50, 200 and 1,000 mA. 
$502A (4 mA) covers |, 5, 25, 100 and 500 mA. 


Price 15/- each 
Trade enquiries invited 


R. MASSEY, 58, WAKEFIELD AVE., HULL 


NEW BOOKS 
ON RADIO & TELEVISION 


Radio Designers Handbook, by Langford 
Smith 

Basic Electronic Test Instruments, by 
Rufus Turner 

T.V. Receiver Servicing Vol. |, Time 
Bases, by E. Spreadbury 

At a Glance Receiving Valve and Tele 
Tube Equivalents, British, ULS.A. and 
Service Types, by B. Babani 

Electronic Musical Instruments, by Alan 
Douglas 

The Oscilloscope at Work by A. Haas 
and R. W. Hallows 

Electronic Gadgets for the Constructor, 
by E. Bradley 

New Osram 912 Amplifier 

New Mullard 10 watt Amplifier 


ALL POST FREE Write for New List of 


ENGLISH AND AMERICAN BOOKS AND 
PERIODICALS 


UNIVERSAL BOOK CO. 


12 LITTLE NEWPORT STREET, 
LONDON, W.C.2. (Adjoining Lisle St.) 
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FOR YOUR 
EARS’ SAKE 
INSIST ON 


HEARING A 


DUODE 


NATURAL 
SOUND UNIT 


with the sound 
your new ~ loudspeaker 
afford to buy another. 
if your ear is critical, and especially if it 
s musical, a hasty purchase is likely to 
sentence it to a long stretch of weary 
waiting for the next try 


to live 


So many ears which have lived with 

Duode National Sound for years «re still 

very happy with their lot, that we are 

sure you should INSIST en hearing it 

before you buy anything. Your dealer 
ou these three models 


snit with the famous dual 

ncrossover, fee back 
and individual care which have made the 
Barker and Duode names so world known 
for NATURAL sound Fitted with a 
magnet system giving about 12,000 gauss. 
List price £10. Full value—no tax 


DUODE 128 

The same cone and drive assembly with 
a better magnet giving about 15,000 gauss 
and similar performance to that of the 
standard Duode of the past two years 
List price £14. Full \alue—no tax. 


DUODE 12C 
A very special unit, similar to the well 
known 150 but now fitted with a cloth 
ter suspension and selected cone. Its 
bass range extends well down to 25 cps., 
almost sub-sonic, and the extreme top, to 
over 16,000 cpos.-—almost ultra-sonic. The 
large magnet gives about 17,000 gauss, 
with the Duode built-in damping, 
transients and the bass register 
Definition throughout 
the entire range is superb. We believe 
the Duode 12C is the finest high quality 
Sound Unit available at any price to-day 
List price £20. Full value—no tax 


Any recognised music or radio dealer can, 
f he wishes, buy Duode Units from us for his 
nstration if vours will not 
do this for you, we will help by offering you 
the facility of trying a Duode at home, under 

asonable conditions 


whick 
holds ali 
the firmest grip 


k and dem 
very fair and re 
details today 


Barker Sound Reproducers 
3, Newman Yd., London, W.1 


| APPLICATIONS are 


| (1) SENIOR 


lH 
(3) TEST 


WIRELEss WORLD 


MISCELLANEOUS 
e recordin t 
2 r ) 


UR tape-to-disk service 
popular both with 
10in records 15/6, 

also L.P.s 10in, dur 


» enquiries invited from equipmer 


Sound New 
London, 8.W.3 Fla. 370€ 
~ROICA ” Recording Service 
High fidelity L.P.s from 
Ferrograph tape recorders 
E.M.I. 88 tape in stock 
vice.—-31, Peel St., Eccles 
1624 Musical Director 
A.R.M.C.M 


laminated 
Tufnol 
puDiica 


trade supplied Post 


Gardens, London, E 

NOTICES 
BRITISH SOUND RECORDING 
TION Detai of ¢t 


the professional 
all others intere 
reproduction 
engineering, trgether 
con lecture programme 
Portsmouth and Cardiff 
tained from the Hon 
H. J. Houlgate 1.1 
Eltham 8.E.9 


SITUATIONS VACANT 
The engagement of persons answe 

advertisements mt : ade ti 

office of the i ) 


smbershiy 
sound recordin 
recording 


ete 
a poman 
the employer is ez 
provision of The Notification of 
Order 1952 


IREMEN 


REQUIRED for the labora 
ing company situated in the 
ants should have had 

ters and 

appointment 

be paid to the selected 
details of past 


UTR ELECTRIC, Ltd 


WESTERN Ave., Acton, London 
RADIO & television developmen 
(a) APPLICATIONS are invited 
development engineers with 
academic qualifications for imp 


| new development projects 


THE posts are permanent and pens 
offer scope for the right men to we 
conditions, in modern vel 


write in strict confidence 


interview 


some echnica 
previous experience 


UUtTRa ELECTRIC Ltd., 


WESTERN Ave ton 
ELECTRONIC } 


Please write 


London 


| required in 


miniaturisat radic 
circultry (bd) transistor app 
VHF communication; (a) 

radar and radio navigat 

invited 

(a) SENIOR development 

or equivalent qualifications 

years’ experience in one or 


s Productions, 5, Clov 


ds 
JUNIOR engineers with legree 


or without 
field 
TEST eguipment 
experience of design of 
eet production requirements 
~E posts are permanent and pen 
e ope for the right men to w 
conditions in modern well-equips 
torie 


experience ik 


| PLEASE write, in strict confidence 


sonnel Manager for an 
LTRA ELECTRIC, Ltd 


WESTERN Ave., Acton, Lordor 

HAV® the following vacancies 

engineers in their new research 

ment laboratories 

electronic engineer 
equivalent qualifications 
interesting work in conr 

subminiaturisation of UH F a 


nterview 


} cultry (b) transistor applica ions 


(c) radar and radio navigatior 

(2) JUNIOR engineers up to it 
N.C. standard 

equipn ent developmen' 

with experience of design for test 

concerned with the 

PLEASE write, in strict con 

Personnel Manager, address a 

interview ent 


at pointn 


” 


Work 


development er 
to 


90 degree scanning yokes are 
now available to manufacturers, 
laboratories, and the home- 
constructor. These are inter- 
changeable with our existing 
70 degree yokes. The construc- 
tion is similar to the assembly 
shown above, and the finish and 
quality are of the same high 
standard that is found in all our 
products. 


Scanning Yoke, type DC 390/C 
(90 degree) — 
Price 42/- each. 
Scanning Yoke, type 
(70 degree)— 
Price 39/6 each. 

Line Output Transformer, type 
LO308 (to match into above yokes) — 
Price 40/- each. 

Width Control, type GLI8— 
Price 7/6 each. 

Linearity Control, type GLI6é— 
Price 7/6 each. 


Allen Components are specified for 

the ‘* Teleking,”’ ‘* Supervisor,” 

* Magnaview,"’ and for ‘* The Wide- 

Angle Conversion of All Home- 

Produced Televisors.”’ Please write 
for further details. 


All components obtainable direct from: 


ALLEN 


COMPONENTS LIMITED 


Crown Works, Lower Richmond Road, 
Richmond, Surrey. 
Prospect 9013 


Send 9d. and S.A.E. or Wide-Angle 
Circuit Diagrams 


Telephone : 


new, 12/6; used 
; LP. Filters, 2/6 

WAVEMETERS “lace 
complete, 26/10/- ‘carr 


miniatures 


Rilss SPARES. Collpacks, 
Twin-knob 6.6. drives, 7/6 
, camned, 1/3. 
No, 1 Mk. 2° ‘new 
80, 75 vt Variable apindied 
, s., 1/8; Twin-gang 75 
Butterfly variable, with inducte 
brass, tunes 160/220 me/s., 
4-pi. ‘O4.; Tx 6-pi., LF 
60 mA., 3/-. DRI 
LD: pase), sing le Lie: 
&.... Indicator Lampholders, 
+O ruby, 
snc D. OCTAL VALVEHOLDERS, bs 
BEST ANC STRIPS, 
lider taps, 1/6 
 onioINAL CARTONS, 
27/6; 24, 15/- (Postage : 
60 mA., at 6¥ 


vemeter 


8 be 
’ . canned 7 Me 
, or 10/13 Moje POWER UNIT 2s, 
230 v. 60 ¢. iaput. Outputs D.C, 2 kV. 5 mA., 36 
160 mA. A.C, 6.3 ¥. 15 «., 3 valves. New 75/- 
paid inland. TRANSFORMERS (postage 2/- eax bie 
mains input; 450-0-2507. 70 mA., tap ped 201 
Sa. 4¥. 2a., 10/6; 600 vy. H.W.,6.3 9 
0/6 and 10 o 15/-; 
50 ¥. 160 mA., 5 


METAL tay ‘hse 183 
18-TF, #6. 600 ¥. 80 mA., 
METERS, carbon 


METERS —}irand New, Boxe 
.D. Beale 


ole do 


List and enquiries, § please 
Terms: Cash with order. Postage extra 
Immediate despatch 
Callers and Post 
Ww. A. pases (ww), 
308 ry) R4., 
Compost” . STO 1604 


Callers only 
SUPERADIO (W’'chanel) 
LTD., 116 Whitechapel 
Liverpool 1. ROY 1130 


| Or Engineering and at 


| ayy HEMATICIANS 
j H 


| know edge ot 
} an advanta 


| SIGNALS 


BRASS, COPPER, DURAL, 
ALUMINIUM, BRONZE 
ROD, BAR, SHEET, TUBE, STRIP, WIRE 
3,000 STANDARD STOCK SIZES 
No Quantity too Smal! List on applicaison 
H. ROLLET & Ce., Ltd. 

6 Chesham Place, 5.W.1 SLOane 3463 
ALSO AT LIVERPOOL, BIRMINGHAM, 
MANCHESTER, LEED 


| and 


ERO-ID WORLD FAMOUS 
ELECTROLYTIC CONDENSERS 


We can supply the complete range of 
Subminiature, Minilyt Mico and Pan- 
climatic Condensers 


gg er 
~~ 


biti! > 


Your 
Technical 


enquiries are invited 
specification and 
demand 


Sole agents for great Britain 


ataiogues 


Sprorenie Electrique Schoeller S.A. 
» Rue Montagne aux Herbes Potageres, 


Brussels, Beigium 


WIRELESS WORLD 
siTuaTi 
V. ROE & 


WOODFORD Aerodrome 
AVE vacancies in their newly formed 


ms VACANT 


Cheshire 


| WEAPONS Research Division 
| ABROOYNAMICISTS 
| 


WITH Honours Degree in Ph s, Mathematics 
least years exper 
ence are required to work on an aerodynam 
group on aerodynamic theory and analysis 
hew weapon projects. Candidates should be 
familiar with supersonics 


Honours 
dynamics 


Gegree to we on 
studies of contro 
numerical mathema 


flight 
systems 
6 would 


and 


ge 
ELECTRO? viC Engineer 
te with research 
in electronics or 
vices 
GOOD salaries and prospects 
PENSION and life assurance 
APP LY giving full parti 
‘raining and experience to 
A. V. ROE & Co., Lid 
WEAPONS Research Division 
WOODPORD, Cheshire 


HE College of Aeronautics 
of Aircraft 


and deve 
with electro 


pment ex 
mechan 


scheme 


liars of acaden 


[3539 


CHAIR 
neering 
Governing Body invites apr 
the newly created post of 
PROFESSOR and Head o fhe De partment of 
Aircraft Electrical lectr« Engi neering 
will a 
al knowledge 
2 and electronic engine 
aad up-to-date kn 
postouss ot some important 
dates must be capable of t 
Department, teaching and vising studie 
at a post-graduate level, and engaging in re 
search as well as directing a pr« amme of re- 
earch within the Department and i 
tion with other Departments 
The salary range for the post 
£2,000 per annum, with superannuation 
P.8.8.U. and family allowances. The 
y will be dependent upon the quali ti 
experience of the successful candidate 
cations, giving full details of qualifica 
tions and experience, and quoting the names of 
three referees, should be addresse 
Principal, The College of Aeronautic 
Bletchiey, Bucks., referably not 
30th November, 1954, or within two 
the date of this advertisement 
particulars available 


RAvi0 Technician 


Electrical and Electroni 


ations for 


inistering 


required as 


Police 
tour of 
cy Salar 
allowance « 

2 


Assistant Inspector of 
Nyasaland Government for one 
years with prospect of permane 
scale (including present 
approx. 13% of salary) 
a year Commencing salar 
perience Outfi now ance 
allowance £10 a year 
leave on full salary 
ween 21 ang 3C years of « 
physique. not below ir 
normal vision without g) They must have 
a sound knowledge of and V.H.F. fixed 
and mobile simplex and duplex rs 4 
systems and ‘ow power petro 
and alternator« Know ledge 
ability to instruct trai nees 
desirable —Write to the C 
bank, London, 8.W.1 Btate 
letters, fui! qualifications 
juote MI/36025/WF 

HE PLESSEY Co., Lid 


ENGINEERING 

formed 

RADAR and electronics labora 

MANOR Way, Boreham Wood 

RADAR and electronic circi 
electronic technical (preferab 
knowledge of components and specifica 
in this subject) 

DRAUGHTSMEN (male or female) 

TECHNICAL shorthand-typists 

INSTRUMENT makers 

WILL thuse interested in we 

and progiessive positions 

> a J. Rhys-Jones, at 


personne 


tories situated at 
Herts 
ineers; radar 


ER MAJESTY'S Oversea 


RADIO engineer, 
ment Tanganyika 
TO be responsible for the 
tenance of 

and two 


Social Deve) Depart 
operation and mair 
the 20 and | 4 ransmitte 
250watt I mitter of tl 
Jar ef Salaam 
APPOINTMEN 
a ary n 4-£ p 
ing temp wary cost of living 
FREE passages are granted t 
children up to the cost o 
sage Governnent quarter 
provided at low rental t 
the pase of six days for each month of re 


nsionabie 
1,296 p 
all Q a ance 


iden 

c ANDIDA TES -hould prefera 
age and have n 

power broadcasting 

r An engineering 

fessiona] qual,fication is abl 

APPLY in writing to the D of_Recruit- 

ment \ Ae Office, r Smith St,, Lon 

don, 8 giving age, qualifications 

and | experience *e. Mention ‘the reference number 


under 35 


DECEMBER, 1954 


NEW G.E.C., S.7.C. AND “ WESTA- 
LITE” SELENIUM RECTIFIERS. 
Largest L.T. range in Great Britain. 
Latest Current Products. NOT Surplus. 


CURRENT PRICE LIST 


DEDUCT 15% FROM &.T. & > My gr 
s.T Cc. €.H.T. K3/15, 4/5; 8/2; 
K3/50 6/8; K3/100, 14/8; all post ta. patio 
BRIDGE Comeeree FULL WAVE. 
1 , 2b/-; 2.5 a., Wi-; 
, 37/6; all — 6d. 
5 45/- 


in2 “} 
5 174/~; all post 1/4. 
BRIDGE CONNECTED HEAVY DUTY 
Tiin. SQUARE COOLING FINS. 17 v. 
a., 49/6; 10 a., 56/-; post 1/10 
BRIDGE CONNECTED HEAVY DUTY 
Funnel Cooled, also 
Tiin. SQUARE COOLING FINS. 
vised price, same both types. 


zall post 2 - 
(BRIDGE), 


ail; io a., £12/15/- 
Ste ties | " 


12-15 


, 140, 134, 22/-; 36 E.H.T 


31/10, all post extra. 


Wholesale and Retail 
Special Price for Export and Quantity 


T. W. PEARCE 


68 GREAT PERCY STREET, LONDON, W.C.i 


Off Pentonville Rd. Between King's Oross and Angel 


PRECISION SHEET METALWORK— 


We specialise in manufacturing of 
Chassis in all metals, large or small 
quantities to your own specifications. 


Vv. W. BEAMISH 


Shardeloes Garage, Shardeloes Rd., New Cross, 
London, .14 
Telephone: 


8. 
TiDeway 4795 


QUARTZ CRYSTAL UNITS 


The type B7 unic is mounted 
envelope and is 
fully evacuated 
Available for the 
>» 500 ke/s 


electrodes 


in the standard B7G 
valve hermetically sealed and 
requency ranges 
and from 3 Mc/s. to 
applied by cathodic sputtering give 
permanence of calibration. Normal waaene 
accuracy 0.01% Max. adjustment accuracy 0.003%, 
Earl y ddlivesy can be given of some frequen 
cies, and we will be pleased to quote for 
your specific requirements 
THE QUARTZ CRYSTAL Co. Ltd. 
63-71 Kingston Road, 
NEW MALDEN, SURREY 
} Telephone 
MALden 0334 


rom 100 ke/s 
16 Mc/s. Gold 


} 


Cables, etc 
QUARTZCO NEWMALDEN 


DECEMBER, 1954 


Wirretess WORLD 


—— | 


CONStrucr 
I 


tonal 
@your 


UPa-simplified 
r 


PACK. 
d K 
Ctails for b ©Onstructional 


erhet coil pack 
©onstructional 


= 00, | ranges 10.3 
Aerial, Hp eos and 0, 


eel tuning d 
bacollpack oa. 27/6. 
f yi. I Peo ve oe, 
ve 
"a . from the 


gram. swi 
tchin 
8, 82/. 


| 


MORSE CODE Training 


COURSES for BEGINNERS | 
and OPERATORS, also a 
SPECIAL COURSE for passing 
the G.P.0. Morse Test for 
securing an AMATEUR’S 
TRANSMITTING LICENCE. 
Send for the Candler 
BOOK OF FACTS 


it gives details of all Courses 


rs PEM 
BOOK AFACTS 
Fees are reasonable. 


Cash or Monthly 
Payments 


THE CANDLER SYSTEM CO 
(SSW) 52b ABINGDON RD., KENSINGTON | 
LONDON, W8 


Terms 


Candler System Co.. Denver, Colorado, U.S.A. 


| sub-area 


SITUATIONS VACANT 
R70 Mechanic required for the 


BERMUDA Police Force in the rank 
stable for a tour of 5% years with possibility 
of permanency. Salary scale (including pre 
sent temporary allowance of 10% of salary) 
£715 rising to £825 a year. Pree passages and 
uniform No income tax Candidates must 
unmarried, between 21! ye 
of sound physique and 
must be familiar with § 
Tester Anometer and 
Equipment and v 
o Pye Series 
Series PTC 115 (Mobile Units) 
Crown Agents, 4. Millbank 
State age name in block 
qualifications and experience 
M1/ 36551 / WF 
RAvI0 Officers requirea 


EAST Africa High Commission Directorate of 
Civil Aviation for one tour of 50 to 48 months 
in the first instance with prospect 
manency lary scale (including 
temporary allowance of 35% of 
rising to £965 a year Gratuity 
total basic salary during 
those not taken on permanent establishment 
ree passages. Liberal leave on full salary 
Outfit allowance £530 Candidates must be 
capable of operating at and should 
preferably hoid MCA Certificate in 
Radio Telegraphy. Knowledge of touch typing 
for teleprinter. the operation of modern 

or radar aids. or experience in radio 
tenance would be an advantage 

Crown Agens, 4, Millbank, Loncor 

State age, name in block letters. full 
tions and experience and quote M2C 


of Con- 


by the 


of 
contract for 


A 
50608 
LECTRONIC Digital Computors 


ELECTRICAL Engineers with an 
mathematics are required by The Er 
tric for work on 

FAULT Praqnonis, maintenance and 
ment of Digital computors of advanced desigr 
THESE appointments will in the Stafford 
Shire Area, and are permanent and pensionable 
HOUSES will be available to successful ap i 
cants.-Please reply to Dept. C.P.5 336 
Strand, W.C.2, quoting Ref. 1353A 


FiLectronic Digital Computors 


MATHEMATICIANS with first- or second-class 
honours degrees are invited to apply for vacan 
cies in connection with the design and operatior 
of Digital computors of an advanced nature 
APPLICATIONS from people with experience of 
programming wil! be especially welcomed 
THESE positions are occurring in the Indus 
trial Electronics Division of The English Ele« 
tric Co., Ltd., in Staffordshire, and are 
manent and pensionable; houses will be 

able to successful applicants.—Please reply to 
Dept. C.P.8., 5336/7, Birand W.C.2, quoting Ref 
142A (363 


interest it 
glish Elec 


develop 


5639 


OMMUNICATION engineers and 
DRAUGHTSMEN 

THE expanding vrogramme the Transm 
sion Department offers vacancies ir bott 
senior and junior categories for line transm 
sion laboratory laboratory § engineers and 
apparatus desiun engineers and also = for 
draughtsmen with experience in telecommuni 
cations or light current engineering 
SPECIALIST experience in any branch of 
transmission engineering is desirable for 
of the posts 

POSITIONS offered are on the company 
with contributory pension fund and u 
conditions 

APPLICANTS should write to 
ager. Automatic Telephone and 
Ltd.. Strowger Works. Edge Lane v 
giving full details of age. qualifications 
experience 


ECHNICAL assistant 


NEWCASTLE UPON TYNE 
FIELD test section of heavy vehicle resear 
dept has opening for a man with 
theoretical knowledge of electronics 

educational stand-~d Nat. Cert., City 

Te.ecommunications Cert., and actical ex 
perience of strain gauge circuits wiring 
assembly and testing of electronics apt sratus 
GIVE age and fullest details of record, ss 

etc.—Write Box 8755 


y/ Canes ELECTRICITY BOARD 


of 


ine 
some 


ia 


Personne 


Electri 
Lis 


(electronics) 


3706 


Sub-Area 
engineer 


NO. 1 
THIRD 
vision) 
APPLICANTS must have had a sound 
and experience in the maintenan¢ 

of various makes of radio and 

and the duties will include su 

radio service 

installation, rep 

apparatus, and also inc 

for the training of radio 
possession of a qualification wi 


(Bradford) 


assistant (radio an 


tage 
| SALARY: N.J.B. class K gerade 


per annum 

APPLICATIONS, giving full 
qualifications and experience 
names of two referees, should 

to the Manager, No. 1 (Bradford) 
Yorkshire Electricity Board, 45-53 
Road, Bradford, within 14 days 

| ance of this notice 


detail 


of the \ 


(SAV: 


~ 


“| hope,’ said one of our 
customers, after giving us a 
more lavish amount of praise 
than usual, “that this letter 
will not induce you to lower 
your standards on the 
grounds that your trans- 
formers are too good and 
last too long.”’ 


A swelled head is not one of 
our afflictions, and the com- 
pliments have precisely the 
opposite effect. 


Nursteed Road, Devizes, 
Wilts. 
Tel.: Devizes 932 
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sCTR BITYATIONS | VACANT 
‘ I A t er 
WAFER SWITCHES TO E' ’ ) ODDIE FASTENERS 
YOUR OWN SPECIFICATION J @APIDLY expandiny y loca 
Special fast service for experimenters velopment ngines t de ¢ Pat. 507249 
and research laboratories who require ‘ 
one or more switches at a reasonable 
price. 
Standard Type ‘H’ switches to any speci- 
fication made only from new parts supplied & have . 
by A.B. Metal Products Ltd t experience i 
No more searching for the nearest talifications and 
type or making-do with unsuitable AIRTECH, ae ‘ 
switches—have it made exactly the pacenham, Bucss 
way you want it mong with H 
Write your switch specification for Ny . ‘ - 
quotation by return of post. Give num saree standard and nts THIS FASTENER WITH ENDLESS 
er of poles on each afer, number of F a t fard ; ‘ 
rigs peter et webngee Be mmpstead factor ota Me ; APPLICATIONS —SIMPLE—POSITIVE 
» imporennt, Gach waler car servo-mechanisms and m nplifi SELF-LOCKING. MADE IN A 
carry up to 12 ‘ xD f . } . 


contacts on eac face 


If you supply a sketch, draw each water essential. applicants | e background | VARIETY OF TYPES AND SIZES. 
viewed from front (knob end) of switc! Vacanci "4 ay ~ Me : SPECIAL FASTENERS TO SUIT 


jily anticlockwise if 


co el pn ae File Fh CUSTOMERS’ REQUIREMENTS. 
s contacts on both faces, draw : f pr I 
each face (front and rear) as thougl BUT a Bal Sxpt : - . WIDELY USED IN THE RADIO 
viewed from front of switch tunit vent 2 - : a8 INDUSTRY 
Switch design chart sent on request New wn. a Sal f a 
gives more information on possible as fully as 5 p ’ i trated brochure and other information 
centact arrangements. experience ) ept. 5 will be gladly sent on request 
Orders and enquiries by post only "Tecan IAN (broadcastir ed t DEPT“ W.W.” 


SPECIALIST SWITCHES Gor, of ortnern,noedens Into Oddie, Bradbury & Cull Ltd. Southampton 
24 Granbourn Street - London W.C.2 a ao -/ BH a : Tel.- 55883 Cables: Fasteners, Southampton 
ywance of approxim ate of 

rising to £1.14 


RADIO. & TELEVISION COMPONENTS nd ‘operation of programme in i bat THE 


WE OPERATI ( asting organization now ledge { 
MAIL Ol t. j i A VICI arOnG me we OD roeee ce ve = possess 
“VIEW MASTER” & “TELE-KiNG”’ specialists sity dull : Certificate in 
Easy terms available. Stamp (only) for lists co ak ndvamtnne cits ; ent 
JAMES H. MARTIN & CO., |, Milbunlt: Tengon,'s'w'i. Gute se ame CABINET COMPANY 
FINSTHWAITE, NEWBY BRIDGE, nce, and quote M2C/4 WI 
ULVERSTON, LANGS. ent ‘ a . 63a, CHELTENHAM RD., LONDON, 8.E.15 
A TEL: NEW GROSS 4766 


ARIEL SOUND 


Professional Recording Engineers 


TELETRON SUPER INDUCTOR COILS 


Wes sietedaies shauit te enpome een bs 
Electronic Design, Manufacture AR. EB lt ye FERRITE ROD 
and Repair to the Crown Avents: 4. MM ent.-—V AERIALS. 


We have jualification and Dual wave 12/9. MW. 8/9 
ermi-professiona M2C /30353/WF 


ER 7 td , P Wound on high permeability 
recordin aRR ANTI os Ran ; Ferroxcube fod 


nee for the anced te {{ ntrol ¢ HMX. 200-550. M. 3/-, HLX. 1000-2000. 3/6. 
Peas prey ment involving electror er ha HAX. 200-550. M, 3/-. for Xtal diodes 
or playback f k by epee TRF. Dual wave. A/HF. 7/- Matched pairs 
You are in . . ~~~ fit (as illustrated) 

‘ jf ion forms from Mr. T J I t at fana E.C.O. Quench, filter coils, etc 
you will r tl errant Ltd 7 § Stamp for complete list & circuits 
juote refe THE TELETRON Co., 
AC AL ENGINEERI nvite { 266, Nightingale Road, London, N.9. 
57 LANCASTER MEWS, LONDON, W.2 ye us from i 2 Rie t4OwW. 2527 

~ SR nquiries t le distribut SAM MOZER 

95, Kendal Avenue, N.18. Edm. 7707 


Telephone: PADdington 5092 SEN 101 


US AST 
AIRBO RD iE Rada Te 
lication Equipmen 

t jccessful a 


DECCA 
RECORD .- we E -— hal ——. 
PLAYERS ‘THE, MULLARD pi ; t TWH 


AP — rd or L.P ELEC TRONIC engines n ar TRANSFORMERS 
lat P Liesiie vise the con 1 r i ¢ ¢ 
M , . ~ f all typ KVA f 
OUR PRICE for colour telev . ypes up to 25 or Single or Three 


ior 
wh Phase operation, Phase Conversion, etc 
and have an 


6 cns techniques are ps arly. invited to apy MAINS 
T 3 ‘ is ca { ‘ par r { u t, and Special Purpose Transformers for 
ame Rig the mpany's 6 ¢ his Heid. Radio Equipment; Chokes, etc 
t experien e r ‘ t | : ar t COILS 
RICHARD ALLEN 8 SPEED RmooRD PLAYER} msiderec rogressi\ for Contactors, E.M. Brakes, Air Valves, etc.. and 
in Qand « . compan’ t e ef 7 . ’ , 
Liat pr Our price @8 196. Pa | pects for 


a ee nedingr aden balla D agg «4 Recess 1 gen payee A re facilities f SOLENOIDS 


. { 
Send sams bargain and progressive holiday r or A.C. and D.C. Operation 


APPLICATIONS in ; reat t 
RONALD WILSON ~ r* cy ihalvais aoudiioner an y treat W. F. PARSONAGE & Co., Ltd. 
12, BRIDGE ST., WORCESTER to The Personnel Office I ‘ INDUCTA WORKS . Park Rd Bloxwich Waisali 
Ault Sy ¥ RB: a3. nes R Mit am Jur Telephone : BLOX 66464 
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Working in the Dark ? 


uo * TYANA” 


SEARCHLIGHT 
INSTANT HEAT 


SOLDERING IRON 


@ POWERFUL LIGHT 
incorporated in the iron 
and shielded from the 
Operator 
@®@ INDIVIDUAL 
SWITCH FOR THE 
LAMP making the light 
entirely independent of 
the soldering unit 
@ READY FOR SOLDERING bo 
IN 3 SECONDS. ~ 
@ SAFELY COOL IMMEDIATELY 
SOLDERING IS COMPLETED 
@ SLENDER BIT can be bent to shape 
to reach corners, and with 
@ SILVER ALLOY TIP which never 
needs fiuxing or tinning. (3 supplied). 
@ HIGH POWERED SOLDERING 
capable of soldering 14 swe copper wire 
nd making joints onto 20g sheet steel. 
@ FLOW OF SOLDER TO THE WORK 
by magnetic induction 
@ TEMPERATURE CONTROL at the 
finger tips. 
@ ROBUST CONSTRUCTION 
@ EASY TO HANDLE 
The itoal service engineer's soldering instrument. 
SAVIN Up to 90 of electricity 
TIME in rapid heat-up and easy visi- 
bility of wor! 
MATERIAL 
corners 


Upper St., London, N.1 


PRICE 


196 


No bad joints in dark 


LTD. 


152 CANonbury 4905 


E.M.G. INFINITELY VARIABLE 


STEEP-CUTTING FILTER. 


No other filter combines all the 
advantages of this model which 
are, briefly, to cut response 
above any desired level between 
4,000 and 8,000 c.p.s. at an 
average steepness of 30 db per 
octave, easy fixing (connects 
between 15 ohm speaker and 
amplifier output), robust con- 
struction, no distortion or appre- 
ciable loss of volume and cannot 
introduce hum. Recommended 
for reducing surface noise on 
‘78’ records, cutting ‘edge’ 
on some L.P. records, and 
eliminating high pitched inter- 
ference on radio. 

Price £4/10/-. Leaflet on request 
Trade Enquiries Invited. 
E.M.G. HANDMADE 
GRAMOPHONES LTD. 


6, Newman St. London W.1. Museum 9971 
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SITUATIONS VACANT 
» 4 bea RADIO VALVE 


PHYSICIST. or Electrical Er 
ee Ray Tube Department 
E successful candidate will be expe 
cae out investigations and experiments in 
production techniques, materials and manufa 
turing equipment. The main emphasis will 
wpe manufacturing rather than development 


ork 

APPLICATIONS are invited from Physicists or 
Engineers possessing a B.Sc. degree or equiva- 
lent qualifications and previous experience is 
not essential 

THE vacancy outlined above is caused by 
expansion of the Company's activities in 
fieid. Commencing salary will be according 
individual age, experience and qualifications 
and can be considered as progressive 

THE Company's policy regarding the employ 
| ment of scientific staff provides adequate pros- 


e" Ltd 
igineer for 


ted to 


the 
thi 


| pects of advancement and breadth of outlook is 
| elds 0 by opportunities for 
| 
| 


transfer 
fields of work within the Company 
THERE are facilities for 
Com 
holi 
APPLICATIONS in writing will be treated witt 
| the strictest confidence and should be addressed 
to The Personnel Officer, The Mullard Rad 
Valve Co., Ltd., New Road, Mit ‘Ww, Junction 
Surrey, quoting reference JFG M.P.4 


EST Gear Design Engineers 
ance Engineers 
REQUIRED with practical exp 
class of work, based on sound knowledge 
electronic principles. These vacancies are per- 
manent and progressive A company pension 
scheme in operation London area.--Please 
write, in confidence, giving ful 
qualifications to Box 8808 
HE MULLARD RADIO 
require @ 
| PHYSICIST or electrical engin-er aoe design 
and development work on cathode tubes for 
colour television 
PHYSICISTS or engineers who possess 
B.Sc. Honours degree and have an interest 
electron optics. glass technology or phy 
chemistry are particularly invited to appli 
THE vpoatey Outlined above is caused 
xpansion of the company’s activities 
field; commencing salary will be 
individual age, experience and « 
and can be considered as progress 
THE company’s policy regarding employ 
ment of scientific staff provides adequate pros 
pects for advancement and breadth of outlook 
is assured by opportunities for transfer to other 
| fields of work within the company 
THERE are facilities for further 
| company pension scheme and 
holiday plan 
| APPLICATIONS in writing 
| the strictest confidence and 
to The Personnel Officer, The Mullard Rad 
| Valve Co., Ltd., New Rd., Mitcham Junction 
Surrey, quoting reference JPFG/A.1/M.D.2. [3694 


ERRANTI, Ltd., of Wythenshawe, have a 
number of vacancies for technical assistants 

in the following fields of investigation 
RAULIC control mechanisms and 


RELAYS and electro-mechanical 
| EXPERIMENTAL vibration testing 
MICRO-WAVE systems 
R.F. circuits 
PULSE cir: uits 
APPLICANTS should hold a degree 
National Certificate in clectrical or 
engineering 
T work would he 
completing Nationai 
| brancnes of the Services 
The appointments would be to the permanent 
staff ot the company end offer the pruspect 
0 interesting work in modern well-equipped 
laboratories opened in South Manchester 
van easy reach of residential districts 
HE company operates a staff pension scheme 
| APPLICA ION forms from Mr I Lunt 
Staff Manager, Ferranti, Ltd in wood 
Lancs 
PLEASE qucte WTA 


to other 


study and a 
progressive 


further 
Scheme and 


{3695 


and Mainten 


rience of this 


VALVE Co 


tudy and a 
progressive 


will be treated wit 
should be addressed 


Servos 


instruments 


or Higher 
mechanica 


of particular 
Service i 


interest to 
technica 


Ho 


reference 3403 
HORT BROTHERS & HARLAND 
fast, require a laboratory super 

for their research department 

THE position involves responsibility 

viding equipment, supplies and service 

laboratories; also control of laboratory 


Lid., Bel- 
ntendent 


sonnel 
CANDIDATES should possess organizing 
and be familiar with the running of a 
ory oe workshop 

RIENCE in light electrica 
precision instruments essential 
CONSIDERABLE tenacity and drive necessar 
to co-ordinate and sustain action with externa 
official bodies 
THIS appointment is suitable for a 
officer of one of the technical branches 
services 
——_e with housing, 


ability 
labora 


equipment or 


retired 
of the 
with 


and remova 


END full details of nee 1 PraEaes ations and ex 
4. quotin 8t App 
Appointments O Short ayes 

, P.O. Box No Belfas 


EVELOPMENT engineer required for w 
F. circuitry and associated test equi 

Service must be ompleted 

instance, stating experience 

to Sydney 8. Bird 

Poole, Dorset 


oar, 
241, 


Nat ona) 
n first 

y required 
Fieets Lane 


GALPIN’S 


ELECTRICAL STORES 
408, HIGH STREET, LEWISHAM, S.E.13 
Tel.: Lee Green 0309. 
TERMS 


Nr. Lewisham Hospital 
CASH WITH ORDER NO C.0.D 
All goods sent on 7 days’ approval against cash 


EARLY CLOSING DAY THURSDAY 


METERS. Moving <oil, 0 to 14 amps., 18/6 each 
Ditto, Moving tron, suitable for 4c. 9 to 30 
amps., 25/- each. Another moving coil, 100 to 
250 amps., D.C. 35 /- each, all 4in. scale, 
DIMMER RESISTANCES. Large type 2,000 
watts rating, 45 - each, carriage 5/- 
PRE-PAYMENT | - ELECTRIC LIGHT SLOT 
METERS, S/H, reconditioned, variable tariff 
10 amp. load, 200/250 volts A.C. $3/+ each 
ELECTRIC LIGHT CHECK METERS, usefu! 
for sub-letting, garages, etc., all for 200/250 volts 
A.C, mains, 5 amp. load, 19/+ each; 10 amps., 22 6: 
20 amps., 27/-; 25 amps., 32/6. 

HEAVY DUTY SPOT WELDER TRANS. 
FORMERS, input 200/250 volts. OUTPUT a 
combination of 2, 4, 6, 8, 10, 12 volts at 120/150 
amps. New £€6/15 + each, carri 

LIGHT ARC WELDING TRANSFORMERS, 
200/250 volts oom Output 40/60 volts, 30, 49 
amps, €£7'5/- each 

MEDIUM SPOT WELDING TRANS- 
FORMERS, input 200/250 volts, OUTPUT a 
combination of 2, 4, 6, 8, 10, 12 volts at 50/70 
amps. New £5/2.6, C’paid 

HEAVY DUTY L.T. OUTPUT TRANS- 
FORMERS, 200/250 volts input. Output a 
combination of 6, 12, 18 and 24 volts at 30 amps 
£426 each. C paid 

Another Input as above, Output 0, 6, 
volts at 12 amps., 5S each, post 2- 
Input as above, Output 0, 6, 12, 
amops.. 466 each 

HEAVY DUTY L.T. TRANSFORMERS 
suitable for rectifiers, soil heating, etc —77 
200/250 volts, Oucput a combination of 6, 12, 18, 
24, 30, 36 volts at 15 amps., 67/6 each, post 2/6 
Another Input and Output as above but at 6 amps., 
47/6, post 2'-. Another ae and output as above 
but at 4 amps., 36/6 eac 

MAINS TRANSFORMERS 200-250 

input, output 400/0/400 volts, 280 m/amps., 6.3 v 
Ba,2v.34a,5v.30,4v.20,4¥. 24, the laste 
two heaters insulated at 8,000 volts, 85/- each 
another 200/230 volts input, output tapped 0 
9, 18 voles at 4 amps., 25/- each, post 
MAINS TRANSFORMERS. 200 250 
input, 300/0 300 volts 150 m/amps., 6.3 v 
4v. 2 amps. output. Makers Rich & Bundy 
each, C/paid 

MAINS TRANSFORMERS (NEW), inpur 
200/250 volts in steps of 10 volts, output 350 0/350 
volts, 180 m amps., 4 volts 4 amps., 5 volts 3 amps., 
6.3 volts 4 amps., 45/- each, post 1/6; another 
350'0/350 volts 180 m/amps., 6.3 volts 8 amps., 
045 voits 4 amos., 45~- each, post 16: another 
500/0/500 volts 150 amps., 4 volts 4 amps., C.Th, 
6.3 volts 4 amps., C.T., § voles 3 amps., 476 eac., 
post 16; aur” 425/0/425 volts 160 m amps 
6.3 volts 4 amps., C.T., twice 5 volts 3 amps., 
476 each, post 1/6 

EX-RADAR MAINS TRANSFORMERS. 
Input 230 volts. Output 4 or 5 Kilo-voltes at 30 
min., also 3 L.T. windings 4v.24.,6.3 *. 24,2 
2 a., these transformers are capable of a larger 
output than stated and are immersed in oil 
£3 15 - each, carriage 5/- 

1,000 WATT AUTO WOUND VOLTAGE 
CHANGER TRANSFORMER tapped 0/110 
200 230 250 volts. £515 - each. carriage 46 

1,500 wace ditto, £718 -, carriage 7/16 

350 wate 55 -, 500 wart 75, 200 watt 45.- 
EX-U.S.A. ROTARY CONVERTORS, /2 
volts D.C. input, outputs 500 volts 50 mA. 275 v 
100 mA. Complete with smoothing, 22/6 each, 
carriage 26. As new 

Ex-NAVAL ROTARY CONVERTORS, [1/0 
v. D.C. input 230 voles A.C. 50 cy., | ph. 250 
watts, output. Weight approx. 100 Ibs. £12/10- 


12, 18, 24 
Another 
18, 24 voles, 6/8 


volts 


vole 
4 2.. 
226 


CONVERTORS, 400 watt: 
D.C. input, 50 volts 50 cycles | 
Complete with step-up 
volts to 230 volts at 400 watts 

Ditto 200 watts. £9 10/- each CF 
ROTARY CONVERTORS. 
input, 230 voles A.C. output 
250 watts. £15 each CF 


24 volts 
phase output 
transformer from 50 
£12 10 - each CF 
fully guaranteed 

230 volts D.C 
50 cycles | phase ac 


output, 


Client: in Eire, please allow at least double the 
carriage stated to allow for customs clearance 


chorges 


£2/10/-, carriags 

ELECTRO MAGNETIC COUNTERS 
9,909. Operating 6-60 DA Ver 
15/- p. paid 

INFRA RED CONVERTER CELLS 
.V.148. 14/@ each. Carr, paid 


UNISELECTOR SWITCH For 
eiroult selection, et ) 
3 Bank, 12/6. Halt wipe ¢ 19/6 


CAMBRIDGE UNIPIVOT ME TERS. 
microamperes. H ab grad I 
Ou. Res. 12.4 ob ‘ ‘ For « allers pal 


CARBON HAND MICROPHONE Type 
and boxed. 8/6, carr 


6 INCH °.M. SPEAKERS, 3 OHM. In ¢ 
li Pat 6 


N.B.—Carriag barg relat 


23 LISLE ST.(cex. 290) LONDON, W.C.2 


Closed Thursday 1 p.m. Open all day Saturday 


CHEAPER IN 
Cc A B L SMALL cous 
No coil under 25 yds. unless juested t 
100-yd. lot. Less supplied, add 
Twin Fiat yf 


Rubber 42/- 53/- 


Bend for liste of other ca 
surplus ewiteh ax ud fuse gear We 
items, send d art carriag ma ' 
BRITISH DISTRIBUTING Desk W), 591 Green Lanes 
London, 5.8 


our 
“ v puemseearne ‘OpronTUsiries ' 

the easiest way to pase A.M.1.Mech.E AMLCE 
CG. & G. (Blectrical, et Genera! 


Cert ete on 
144 PAGES crn and dete 


Mechanica! , Electrica! 
ivil Auto Aero 
Radio, et Buildin 
te. If 


writef { 
ENGINEERING 

OPPORTUNITIES 
PREE 


CAPACITY AVAILABLE 
FOR MANUFACTURING 


Instrument Cases, 
Chassis and Panels, 
and Sheet Metal Fabrications ¢ 


Precision Work to your Specification s 


STOVE ENAMELLERS TO THE TRAE § 


PETTIFOR BROS. LTD. 
Wandie Trading Estate, 

Mitcham Junction, Surrey. ‘ 

Tel. Mitcham 4312. 5 

La a aaa aaa aia? 
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SITUATIONS VACANT 
year re 


OUNG man, 2- 
stallation and 
slectronic equipment, 


"HE ENGLISH ELEC 
Weapons Division 
grades of senior 

Electronics Depar tment 

SENIOR engineer w 

tion engineering of L 

nent and a wo king 
’ 


ENIOR ¢ ineer f 
er ar ‘ a sound fu 
ectroni 
SENIOR engineer | 
dar and communic 


tenance 
SENIOR instrumertat 
or HNC ‘ xT 


EPRESENTA 
t I with 
ti-purpone 
vai 
IRCRAFT Ra 
shop practice ar 
tansted Airpc 
Manag 


ADIO and/or 
for bench and 
es age 


Radio 


en ced 


YY? F radio link ef 
maintenance ft 
pr u telephone and 
Ap giving f 
Mar 
d Dittor 
| Kae i i 
test ana de 
or man 20-2 iY 
N.C or H.N.C 
e particulars B 
ADIO service eng 
ervice ‘ 
prog! es 
P 
he rm Li ane 


SION and 


Téleph: 


F ECTRICAL engineer 


Di'iraughtsman N 
draugh nan and 
experience of 


work modern 
‘ nteer 
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"Always a good deal” at 


WEST END RADIO 


AUTO-TRANSFORMERS 
BRYAN SAVAGE, HEAVY DUTY 
NPUTS;— 110-130-200 & 250v. Switch con- 
trolled. OUTPUTS ;— 110 & 250v. ac 3 K.V.A. 
normal. 1-2 K.V.A. TROPICAL. DIMS 8” x 8 x 
13”. Totally enclosed in heavy steel case, new 
n makers carton. Our Price €8.15.0. carr. free 

Trade Terms for quantities 


SIEMENS MINIATURE, TROPICAL- 
ISED HIGH-SPEED RELAYS type H96D, 
!,000 ohms, 12/6. Type MIOI3 multi-contact 
2,500 ohms. 25/-. Brand new, post free 


CANADIAN MARCONI No. 9? RE- 
CEIVERS. 2 Channe! |.9-5 Mics. 10 valves 
B.F.O. BRAND NEW, 95/-. P. & P. 15/- 


1,000 Bargains for callers! 


WEST END RADIO LTD. 


14, LISLE STREET, LEICESTER 
SQUARE, LONDON, W.C.2. 


Phone: GER 7341 
OPEN ALL DAY SATURDAY! 


THE POLLOCK M.C. PICKUP 
Response !0 «.s. to 20 Kc/s. H.F. resonance 25 
Ke/s., L.P. 20 Ke/s. Kic of parts ro make pick 

p complete, including |00 : | transformer and 
apphire stylus, O00! or .0025in., and full 
building instructions £4. 8s. 6d. Parts sold sep- 
rately, prices: head and stylus 38/6; head 
r min. thorns 31/-; arm/pivot 26/-; trans 
former 26/-; all prices post free. S.a.e. for 
details to:— 
G. BLUNDELL, 7 Sunnyside House, 

Child's Hill, London, N.W.2. 


METER (— 
J REPAIR [ecco 
SERVICE 


ALL TYPES and MAKES 
Single and Multi-Range 


Phone for immediate service 


THE ELECTRICAL INSTRUMENT 
REPAIR SERVICE 


329 Kilburn Lane, London, W.9 


Tel.: LADbroke 4168 


Yh Block & Dorke. | 
PORTABLE 
FI whan 


ELECTRIC 
R DRILL 
4 7 200% OR 250v.AC 
COMPLETELY G~>PRESSED Foe 
R200 nD TY wrerreeence 


cea) ¥ GUARANTEED 


SENT er femerny FREE FOR £ | 


DEPOSIT AND NINE FURTHER MONTHLY 
PAYMENTS OF 12/6. CASH PRICE £5.96 


4. 
7 re Ol 


ovone $8927 


td 


CHURCH GATE LEICESTER 
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—THE MODERN BOOK C0. — 


BRITAIN’S LARGEST STOCKISTS 
OF BRITISH and AMERICAN 
TECHNICAL BOOKS 


Electronic Measuring Instruments by E. 
Banner. 45s. Od. Postage Is 

Radio Designer’s Handbook by F. Lang- 
ford-Smith. 42s. Od. Postage Is. 
The Oscilloscope at Work by A. Haas and 
R. W. Hallows. 15s. Od, Postage 6d. 
Transistors and Crystal Diodes: what they 
are and how to use them by B. R. Bert- 
ridge. 5s. Od. Postage 3d 

Unit Constructed TV Receivers by E. N. 
Bradiey. 6s. Od. Postage 4 

Radio Laboratory Handbook by M. G. 
Scroggie. 25s.0d. Postage 9d 

Mullard 5 Valve 10 Watt High Quality 
Amplifier Circuit. 2s.-6d Postage 3d. 
Radio Engineers’ Handbook by F. E. 
Terman. 52s. 6d Postage Is 

Radio Valve Data: NEW EDITION com- 
piled by Wireless World.’ 3s. 6d. 
Postage 3d 

Telecommunications Principles by R. N. 
Renton. 37s, 6d. Postage Is 
Audio Anthology: Vol.! & Ii 
Postage 9d 
Handbook of Line 
Vol. | by The Royal 
Postage Is 
Mathematics for Telecommunications: 
Vol, | by D. F. Spooner & W. H. Grinsted. 
10s. 6d. Postage 6d 

Radio Data Charts by R. T. Beatty revised 
by J. McG. Sowerby. 7s. 6d. Postage 6d. 


Please write or call for our catalogue 
19-23 PRAED STREET 
(Dept. W.12) 
LONDON, W.2 


PADdington 4185 
Open all day Saturday. 


16s Od. each. 


Communication: 
Signals. 30s. 


Phone 


DIRECT FROM THE 
MANUFACTURER 


RADIO/RADIOGRAM CHASSIS 
Built to Highest Technical Standards 


NEW MODELS 


For A/C Mains 200/250 
oits Long - Medium- 
ghort wavebands 


HIGH QUALITY 

PERFORMANCE REPRODUCTION 

@ Latest type miniature Valves 

@ Gram switching on wavechange switch 

@ Negative feedback applied from output trans- 
former secondary 

@ Plug-in sockets for pick-up, extra speaker 
Gram 

MODEL F3, 5 valves 4 watt out- 

put, wide range tone control £13.18.3 


MODEL F3, PUSHPULL, 7 valves, 6 watt out- 


put. Independent bassand treble 47 47g 
17. 


controls 


ALL CHASSIS FULLY GUARANTEED 
Plastic Escutcheon 3/-. Matching Speakers available 


OUTSTANDING 


motor 


PARTICULARS FROM YOUR LOCAL DEALER OR 


THE DULCI CO. LTD. 


97 va ROAD, LONDON, N.W.2. 


phone Willesden 7778 
DEALERS” ‘EN QUIRIES INVITED. 


| ing 


| appliances 


| ADDRESS full 
Erith, N 


Cambridge 


|} land Electronic 


Size | 
] 12° "7" x7} 
high 


SITUATIONS VACANT 
ADIO, London manufscturers require high- 
grade radio development engineer, experi- 
ence essential in the design and development of 
all types of receivers, responsible and perman- 
ent position available.—Reply HB, Box 8780 
A 4 


ADIO engineer required, exper 

design and development of mx 
equipment; small, progressive 
Southampton state qualifications 
and salary expected.—Box 8205 
Frouiy qualified TV engineer 

makes held; good wages pa 
tion can be arranged if necessary 
articula.s of salary requir 
Freed, Ltd. Aberdare 


ESIGN draughtsmen required 
manufacturers of radio. te evis 
and electronic equipmer 

the largest producers of portab'« 
ritain 
VACANCIES (both senior 
considerable expans 
and 
tuni ties for advancement on ab 
having practical experience ir 
engineering are invited to ap 
accepted are assured f t 
salaries. Staff Pension 
particul ar in 
Manager 
Kent 


LECTRICAL SERVICE (EDGWARE 
have a vacancy for a_ service 
familiar all types radio and TV 
conditions and © reference 
ware Rd.. W.2 2342 


ADI©O service mechanics required 

(Radiomobile), Ltd., for man 
rite étails of experi 

to Personnel Officer 

North Circular London 


YE, Ltd., require experien 
engineers for radio receiver 
salar according 
Personne! Department 
Rd., Cambridge 


ADAR Engineers required tor 
work on airborne equipments 
should be conversant with Mir ry 
tions, capable of keeping records ¢ 

minimum supervision 
DESIGN/LAYOUT Draughtsmen 
plicants should have had experier 
electronics or radio/television kr 
Ministry systems an advantage 
RADIO/TELEVISION Development 
required; applicants should be able 
test and parts schedules 

APPLY by letter in first instar 
E.R.R., Masteradio, Ltd., 10-20, Fit 
London iW. 


LD-ESTABLISHED dealers of his 

holding every leading agency, re 
tional radio and television engineer 
and permanency offered to first 
cants P. Fox, 


Ltd., East Mole 
LECTRONIC instrument 
wanted for expanding 
experience V.H.F. and 
Cesirable, age 25-40 
and qualificatior 


and 


scheme 


Personnel 


“Pad. 


country 
fication 


ed 


App! 
Andrew s 


ness 
ment 
experience 


ACANCIES exist in the resea 

of the British Thomson-Hot 
Rugby, for engineers to work 
devices Applicants should write 
tor of Research, giving their age, qualifi 
and salary required, quoting reference 


LECTRONIC engineer re red for 
ment work by newly for med radio 
to work at their Eastbourne fa r 
giving details of pores experience 
Product Sutton R 
bourne 


sIGNER-DRAUGHTSMAN ag 
ith experience modern inst 
post cflers advancements in expanding 
ation handling electronic and neucle 
ment Saiary according to qua 
Apply Box 6125 
ELEVISION engineer, able to 
by leading dealer holding a 
st oe first-class engineer, 
annum; accommodation will 
required Aoply giving experlc 


76 
(982 


ACANCIES exist in the 
rea for technicians 


Liverpoo 


adar | tors, or simils 
ment ages commencing 
Aoply 4 MURA, Bluebe 
pool. Tel. Huyton 32 


RE you a 
graduate 
ground (age 
business experience) 
make use of his know.edge 
business executive? 
YOU will, if selected 
and well-paid 
ion.—P lease 
n confidence 


coMICHAEL 
i Mave Vi 

electronic t 

ment projects 

are invited to write ful 
| Equipment Division 


young science 


embark 


y & 


173 


RELAYS TYPE 3000 


BUILT TO YOUR SPECIFICATION—EARLY 
DELIVERY—QUOTATION BY RETURN— 
PLEASE STATE RESISTA’ OF con 
REQUIRED AND CONTACT BUILD uP. 


MICROAMMETERS 


250 F. s D. 34° FLUSH MODEL 837 
scaled for test meters. Knife edge 
Brand new 


Apecially 
pointers aed shield 
NOT Govt. Surplus 


RECEIVER R1155 


BRAND NEW. AERIAL TESTED 

In makers original transit case. Now is the chance 
to get one from the best delivery we 
have had from the Ministry. Carr. 10/6 £11-18-6 
Send 8.A.B. for further details or 1/3 far publication 
giving cireult diagrams, ete. Others available trom 
£9/10/- according to condition. 
RACKS P.O. STANDARD for 
channel sides, correctly drilled Heavy angle base 
Height, 4ft. 10in. or 6ft., or Tit. Qin 


KEY SWITCHES 


19in. panels. Steel 


PROMPT DELIVERY OF ALL TYPES 
TRANSFORMERS, Type 80 CO Input 
00/240 v. Output 220 v. 7.5 amps. @6/10/- each 
AERIAL Rops. |} long, din. diameter. Any 
number of sectio nm be fitted together, 2/6 dozen 
6/- for 3 dozen. Post 1/- 
SLOW MOTION DIALS. Sin. Scaled 0-100, reduction 
200 to 1 or direct, ideal for wavemeters, signal genera 
Our price, while they last, §/6 each, post 1/ 
TERRY ANGLEPOISE LAMPS. Complete with flex 
and 6.B.0. holder, shade, ete. Will stay put in any 
position, wall or machine fixing. 95/-, post 2/6, 
INSERURENT RECTIFIERS. 65 milliamp., 7/6 ea 
- eA 
VOLAMETERS 
moving ft) 
eurtace-ty ype m 


v ARIAC 


tors, et 


0, 300 
rectifier 


50 cy. 2hin. flush 
post 1/- Also 
open scale, 60/- 

MOVING oon METER with | mA movement, 2in 

flush, rectifier type scaled 0/100 volte A.O., resistance 


1) k. ohms. A verv une usic meter, 30/- 


Input 24 volte D.C 
100 watt, 92/6 each 
carr. 7/6 
Motors, Meters, 


output 


liste sent with order or send 8.A 
i 
10/ 
4mfd 600 volt l0mfd., 350 volt... ] 
and treble controls, constant impedance attenuator 
Ideal for P work, dances, ete, Lem 
50 cycles Also 


ELECTRO MAGNETIC COUNTERS. Post Office type 
LIA, counting up to 9,909, 2 to 6 volta D.O., 8 ohm 
U 12/6 each, post | Many other types in stock 
Kk 
NDENSERS. PAPER BLOCK TYPE 
Smtd ry 000 volt 2 Binfd. , 500 volt 
4mfd. 350 volt Smid, 750 volt 
R.F. UNITS TYPE 26, 50/65 Moje Vania tuning. 
omplete with valves. $5/-. Post 2 
AMPLIFIERS. A high-fidelity anit an separate base 
« level. In metal case with handles 
stput, for 200/250 v. A.C. mains operation 
led for use with the Gaumont British Bes cates 
A valyv 
fie 10/-. Or complete with all valves, “215/12/6 
arr, 10 
ROTARY convancens 
available w vith 12 volt input 
peed AVAILABLE 
er Kelaye VY otentiometers, eeistances 


Telephones, 


types | 
pee ine 


luding High Stability Carbon and Wire- 
b 


a, WILKINSON 
+8, LANSDOWNE ROAD, “CROYDON 


Phone Telegrams : 
CRO 0839 ‘WILCO"’ CROYDON 


Wrrecess Wor_p DECEMBER, 1954 


<eCHNIC A! TWATIONS VACANT | 
ormerci ey tatives wh« 
The ‘Tee eopatianes of te coticnten ‘ MAST HEAD UNITS 


grade electronic test equipme i ‘ 
f ‘ - =~ (Gain approximately 15 dBs. 


ea in electronics, 


MINNETTE appointments with—Sols "1 El lectronic Gt iD Noise factor approximately 2 dBs.) 
Queens Rad ‘ $ I ’ 


L A80RATORY assistant req 


prototype test equipm 
must Bave a keen intere n 
s.—-Apply Hatfield Ir 
I bri Hanwe I 


Gns E? xP ERIENCED radio t and inspector 
4 required f ctio ) mmunicati 


for 
< 


and tape = Ltd., Ekco Works, Malme 
(carr. 7/6) ADIO.—Leading Londor 
young man age 2 
ymmercial experience 
“ from buying angle | 
« Ldvantage but not es ith te age ; , 
Specification includes 2 speeds 2 tracks, press- Serience and salary to B 3 Beautifully designed 
button control, 5 v. plus magic eye, ‘phone mon “HORT BROTHERS AN {ARLAND. Ltd and engineered 
toring, remote stop-start s require an Engineer to pror t : ) D 
Model 44, ten watt replay, price 60 gns electronic computing ipn i ncorporating a Cascode connected amplifier 
eight valves with Truvox deck must posse iatir al personalit while and suitable for use with all types of aerials 
Write for fully descriptive ply rire ue comput ‘ Supplied complete with power supply unit 
b 0 . onics J 
Terms from £5 deposit rHE sppointmen t i r ndon b a a — na aan ee monies 
NOTE: MODERN RECORDERS are in short supply We | involve travelling for als¢ wit ustome Price Complete q 
ask your indulgence if you cannot obtain m the dot with the ompar v pr t Or with 40 feet of 19. 0. 0 sent carriage & okg 
more and more people are asking for them-— place your | ' 5 Y special low loss se or available from 
order early, either direct or with your local dealer SE! ails of age rience and 8a teeder dealer 


MODERN SOUND EQUIPMENTS 18! io. ‘Xo "2i% weltast™® 8 (ies SPENCER-WEST 


TLECTRONIC  enginee juired rhe 
ep venren See Day SSO General Electric Co.. Ltd. Brown's Lane, | QUAY WORKS, GT. YARMOUTH 
queers (00 8 Coventry he Development - 
Laboratori for work on the nz iten 
(a) ‘DEVELOPMENT pu ( t tec 
niqu I ded 
(b) MICROWAVE ment 
(c) GENERAL redar circ jeve it MORLEY TRANSFORMERS —— 
yw >» AMPLIFIERS - TUNER <d) . t+ [ALS team nner th guided |(“ QUALITY P.P.0./P. TRANS, 20w., super Silcorlams 
weapon re Ww P rim i. 75H 
“or UNITS - LOUDSPEAKERS | |¢) SERVO. mechanism tone and’ 15. ohima Prim 
(f) ES equipmen rea man . i term..% 
GRAM MOTORS - CABINETS g) MAGNE amplific 3 ens. Ditto | 2} ens. L.F. CHOKES, 
, “rect i . | 4/6. 15H t ) 0 im 
LANCASTER HI-FIDELITY VAPPLICATION a 4 CRT Mtr Tooln at voit, 2 
‘ ! | ; V "mains TRANS. (-200/250 
Acoustical Equipment Co., 27/29/31 Lancaster ist a. ESIG ‘RF , | fon rin 108. 0 , rt v 
Ave., Fennel St., (}) DESIGN o ocuiat | te., from Q1/-. 6.3 v. lb a “ate ’ Trans., 7/6 
MANCH ESTER, 4 Pokaan ee sak" m Saad a Quoiatio ns for speciais and rewinds. Part P.& P. 1 
DEA 2503 ith (k) above ‘ 2, PAWSONS RD., W. GROYDON, THO 1666 
APPLICANTS prefera th e an = a na 
jualification I t I t 
ar experience 


MALVYN ENGINEERING WORKS 5: “elperienc 
Precision Engineers ~~ -- 
Manufacturers of : Chassis, Small 


Pressings, Machined Components, Imhot's, London ODP nit dor | ite MULLARD 5-10 
Wiring and Mechanical Assemblies sy te yten dehy _OSRAM 912 AMPLIFIERS 


sts and 48 page catalogue free on request to 


HIGH FIDELITY 


COMPONENTS IN STOCK FOR THE 


to SpETEHETS. SNGINEER or science ate ake fu MAYPOLE ESTATE 
Single and Production Quantitie . j ed ® sponsibility for a pro i I . rt. F t L M E R. BEXLEY, KENT ‘ 
100 PARK ROAD WARE, HERTS gg oe + gee as ee pas ; 


on improvemer 4 5 t . . 
Telephone Ware 445 ——___J pply nt & Co td.. F } tl 


“ECHNICIAN with experien 
work required for de‘ 


in large Telecommunicatic Er r n v c 

London area > part ars of ext : 
CABINETS education and t al trainir i icatic 

and commencin 1 req i ‘ 21 


We specialise in making HIGH CLASS 2 
cabinets to individual specification, particu ) che rag ere eng nee . re t ompan TV AERIALS 

i Anglia to take e of sn . 
larly in the high fidelity field expanding A... A \ testing ARE CHEAPER AND BETTER 


Competitive Prices ronic units for precision instru nt ‘ ‘ Send for Lists 


production experien € ; 
ALAN CRANSTON (Cabinet Makers), ete ao ones’ 20k wale ; TELEC RAFT LTD 
20, Lorrimore Bidgs., Olney Road, Walworth, equired to Box 848% Honey >N HEA H, SURREY 
Phone : RODney 2349 LONDON, 8.€.17 "T’RANSFORMER Designe , { HOrnton eath 1191-2 
velopment project i i 
transformers 


fications per 
Manager (Ref. R.G.) 
—~~ Ltd.. Brown’s Lane 
oe . ’ Pal nn te 
d iE é HALLENGER TNGINEERS required 
BRITAIN’S NEWEST TAPE DECK Poimree "weeaits aad saset, 
Really compact, size only 11 74 involved in this work coverit 
Weight 6 Ib. guided missile rada " 
Incorporating the very latest in Deck design gear and turbo-alternato 
and fitted with 1 t 8 heads gi : 8: ‘ 
en cee ee ene opt ing THEORETIC er 
“e quality reproduction. Just the Deck you out mathematic al 
ave been waiting for at the right price yster Re 
y PR AC TIC AL, system 
£10. id. as dire “ original work 
SISTANT grades I 
i ystems engineer deve mer r Freq Response 
Sti ares om en 200 « /sto Sm cs sine wave 
d ATES o 
sess honours degree ] Pulse Response :— 
perience or have had me f r 4 200 c/s to 2 m/cs for O1 pus 
experience in similar ‘ t late ; ise time 
. F 4 ‘ d t mechanical t t ele ics (Separate ower supply 
Send stamp for details « i d Amplifier t . graduates ud nt te coalene Pe P 
) s of great val thi work 
hs ‘detail quoting reference number of SEND FOR LEAFLET 22 


} position sought, to: The rsonnel Manager SUTTON COLDFIELD ELECTRICAL ENGINEERS 


| 
| 
| 266 Warbreck Drive, Blackpool (Techniea? ; Employment). Havilland ato. Clifton St., Sutton Coldfield, phone 5666 


DECEMBER, 1954 WrreLess WorLp 


SITUATIONS VACANT 
HE EDISON SWAN ELECTRIC Cx 
have the following vacancies in 


Special Products Deve.opment Laborator 
(1) ENGINEER in charge; engineerir { 
ro * Or equivalent, with experience f developing 
electronic equipment ready { factor odu 
tion 62! ROMFORD "ROAD. LONDON. €.12 


FRINGE AREA TUNER (2) ENGINEERS able to do ing ectron 
and mechanica! developenent we CWO on cop w TEL: GRA 6677 


valves including two |.F. stages and a THE work of 


te Ate h slid ment of a wide range of industris 
ractive appearance with slide electronic apparatus and inst 


rule type of scale. Frequency drift negligible PLEASE write, stating expe e. as | T Vv TUBES £5—1 2" 
sensitivity better than lOuv for good limiting. salary required, to Chs ’ t i ° ° 
Useful range 60-100 miles or more depending London, W.C.2. Reference 8.P 1 787 
cation. As conditions are variable HORT BROTHERS & HARLAND, Ltd., hav 3 MONTHS’ GUARANTEE. Sci!l! our 
at these frequencies, this unit is available on @ vacancy in their research cepartm best buy, as supplied to the trade for the 
approval against cash, and may be returned a mathematician to undertake the theoretica past 3 years Not Ex-W.D Had some 
1 one week. Trade enquiries for this service investigation of automatic controls, naviga hour v 
; tional systems, etc.; applicants must p . ours use arious types and makes. Picture 
welcomed an Honours degree shown to callers Carriage and insurance 
PRICE £19 163 INCLUSIVE. SOME experience of electroni nstrum 186 extra Please quote make and type 
systems would be an advantage required, and set with model No. when 


GOOD salary and prospects in i , los - 
STANDARD TUNER (up to 60 miles) panding organization; pension scheme st ordering. C.W.O 


a n with housing and witt m —= 
PRICE €15/17/-. SEND full " particu ars of eas ialifications SPECIAL OFFER of tubes with ” ‘\ 
PARTS AVAILABLE SEPARATELY TO || Starr Appointments Officer, P.O. Box : burns for testing and spares at | 
BUILD AN F.M. TUNER Belfast, quoting 5.A.12 30 - 
oe ” UNIOR technic rite 1 
as recently featured in ** Radio Constructor. radio a ~s Be sfacture age 6D heater short 30- each plus 
nstructions with photographs, mately 22-25. previous experience } . 
Total cost to build approx. €7. vertising department an advan it n carriage and insurance 
Detector and all coils €1/2/6. J.B. Dial essential; good prospectc.—W n 
onder oad él 53 Chassis Bi-. S.AE deteils of age previous experien i AMPLIFIERS. Push-pul!, 77 6, 7 watts out 
ote x ade tions and salary required to B 365 3 put A.C. or Universal. 4 valves and | rec 
and prices (as supplied by 
Assist ANT production manager wanted f ideal for Pick-up or Mike. Post 2/6. 
jyuartz crystal department mus 
This ur s available assembled and aligned acquainted with all aspe ts of mony t n AMPLIFIERS. 57 6. 4 watts output, 
at £1342 inclusive Red + gg Fe itl noe 3 valves. A.C. or A.C./D.C. Ideal for Pick-up 
Available Jar |! constructional details of salary required to Brush C : ' or Mike. Post 2/6 
36% 


fringe area model. Price 1/6, Ltd Hythe, Southsmpton 
ALES representatives require OTLIG s,8 Butlers 


dustria eectroni heatin ’ sine n : new but Ex-W.D Thin 
THE JASON MOTOR manufacturer; good electrical ar geners n dia 6410 deep These 
gineering experience desirable t ‘ i ] 

AND ELECTRONIC co ally book orders essentis rritories I } lights are similar to those 
Birmingham, Cardiff, ri th yton $ 

° Derby "sad Reading Write Box 8657 6 j ro for = oy on oe 
\ j ack i 

328 CRICKLEWOOD LANE ADIO engineer required tish t ; 4 8 Night te eneiy 

A ; A . ficted to dumb irons of 


LONDON, N.W.2 “< icing — re 4 a PAA. or ell bumper Bulbs now avail 


Py 
‘lity control electrical sale nd er WK able 6 v. 36 or 48 watt, 
SPE 7050 ing) F maximum age 30 preferred 12 v. 30, 3% or 48 watt 
773 I l d 
46 each 
ADIO and radar testers.—Pirst-class men 
required for work on V.H.F. communica- CAR RADIO TRANSFORMER. 5/9. 
tion gear and Government contracts yw rs > h “ 
and radar equipment by Midland 1anufe 6 volt New Drawings I/- each, post 1/9 
turers. Men with wide experience 


finding in any of the fields mentioned i TRANSFORMERS. E.M.j. type fully 
write, giving full details, to Box 7700 347 shielded, 2/9, post 9d Microphone trans 


ENIOR transformer designer require t on lead with mike, 2/9, post 9d. Microphone 
be FRANKS S “experien -< ara a =. — om trans. in fully shielded case, 2/9, post 9d 
e i ‘ ! f 
to 3,000 KVA; r ‘ for § 
» . ' LADIES ONLY! Treat the lady and your- 
energetic man rvis 10 y 
58 NEW OXFORD STREET engineers excellent ,~-W conditior pe Qn self to a heated blanket for the home, 376 


scheme, canteen, etc.; West London ares brings a complete heater kit that a lady can 
LONDON, W.C.I Applications to Box 6155 1565 fit by herself uncided—with free drawings 


the laboratory 


each with cathode to 


ADIO and electronic Labor ee! 
PHONE: MUSEUM 9594 required by North Londor nufacturert FIRESIDE “ RIPPINGILLS” HEATER. 
experience in receiver design and/« re te 77/6. For the home, works or office Al- 
BLCO SYNCHRONOUS CLOCK technique advantageous, applicants shou : though chess we used ex-W D. they have 
MOVEMENTS, 200250 v. A.C. 50 cys fullest details of technica! training, qu il be hauled d k f we 
with spindles for hours, minutes and seconds, || tions, experience and minimum salary require 8 en overhauie an wor perfectly 
n bakelite dust cover 3in. diam., 2in. deep, || t0-—Box 8099 3551 (paraffin). Carriage 2/6. 


with flex lead, one hole fixing, up to jin ECCA RADAR. Ltd.. have a vacancy for a EXTENSION SPEAKERS. Brand new 
pane!, inclusive set of 3 hands, suitable for Circuit Engineer to work on advanced te PY speaker (low impedance) Mounted 
0 !2in. dial, 27/6 each, post paid niques involving subminiature construct P on polished and veneered baffle stand Sift 
S.T.C. METAL RECTIFIER SETS, input vious circuit experience and British nationalit lead ready connected) ONLY 19/9. Post 1/9 
200/250 v. A.C. 50 cys. Output 220 v. D.C essential Pension cheme Writ q neg : 


amps." Cont. rating, Type 10/1786, ratoreties RLA‘65 to Decen Radar oa RADIOGRAM CHASSIS A.C..D.C. End 
metal cabinet, 22 x 13 x Ilin., €15. y . e 7 y drive, £46 17/6. Salvage, reconditioned, 3-wave 
gL ‘OTT MAGNETIC RELAYS, TYPE ASSISTANTS (scientific) The band, 5-valve superhec (latest midgets), ext 
Coil re -100 ohms Operating Copeeniosioners invite applicatio r pen speaker and pick-up sockets, Post 3/6 

contact 238 microamps, high Sionabie posts pplications may 
. up to 3ist December, 1954, but ear applics P. PEA “fol ‘ ‘ 
croamps, totally enclosed in Son is advised OS am eafller closing Gate mas sie. sans Sin 139 re o S5/05 Sin.. ne 6; 
x 4tin. x 4in., £4 each be announced either for the competition J , . ’ BENS es 

P.O. COUNTERS. Four digits, 3 ohm. coil, a whole or 'n one or more subjects. The Inte: makes. P. & P. i/9 

" h. Ditto view Board will sit at frequent intervs 
HO /~each, Ditto 400 chm coil, 12/B each. 1 | SE ernicast 17s and uider 26 years of age ff H.T. BATTERIES. 3/9. 60 vole, 60 + 11 
250 AC. 50¢ . a y 20 24 . D.C on ist January, 1954 extension for regular volt (personal portable type) 674 volt 
: 2 e fags fy Ponte nb deo cabniaah ainine, sonyice in ~" a Wk yy" Ade : (layer type), all Ex-W.D. but fully tested O.K., 
mp mootned, ' ' ’ 1 specialised ey ence may be admittec 
ficced in metal case !2 x 20 x Bin.. €5'7/6 each Cc MANDIDATES must produce evidence of having ! 4 90 4 y — (long round type), 5.9, 
WESTINGHOUSE RECTIFIER SETS. 1eached a prescribed standard of education 8 64) } Ex D., only 3/9. Post 1/9 
ri _ 7. particularly im a science or mathematical s 
Style 228 G.P.O. Input 200/250 volts A.C et AL want Swe yonts . caperiense » E RECTIFIERS 89. T.V. Type. Salvage 
50 cycles, output 50 volts D.C., I} amps duties of the class gained by service guaranteed, 250 vole at 200 mA. And new, 


£4 eact Government Department or ther civilian 
DOUBLE-WOUND STEP-DOWN | scientific establishment or in technical branche 350 volt at 250 mA., 12/9. Post |/- each 
TRANSFORMERS. input 200/250 v. A.C She Poress cnpential @ one of the followls 


a c 100/110 AC. 750 ‘ s of scientific subjects r BEDSIDE T.R.F. RADIOS. 4 vaive lL. &M 
50 cys Output v. F watts ; NG and physical sciences wavebands Walnut, Whice or Pale Green 
Fitted meta ases we tt x Thin. With bio-chemistry and meta Plastic Cabinets. Complece €6'96, plus 3/6 
New gy 

USA. 2.5 K.V.A. 50/60 li) BIOLOGICAL sciences p&p 

on (iv) GENERAL (including geology, meteorolos , 
cormers Input 115/250 v work rangine over two — _ 100 MICROAMP METER MOVEMENT. 
ompletely shrouded. £9/10/- (iii) and highly skilled New Ex-W.D. (late oil temp.), 24in. square 


With drawing, 12/9. Poste 1/3 

CLOCK WORK-DRIVEN PROCESS | § t g) to £600 rf Pe Ps a 

= we women) ay up to £380 (men) o RY : A d , 
TIMERS, A able 5 to 30 mins Fitted £340 (women) at bs Somewhat le nh pro c d b 8.T.H ane ° io rn 
5 amp. Contacts, totally enclosed, crackle vinces Opportunities for promotion mace by ive irst-class results 
finish, 17 6 eact FURTHER particulars and application forn SPECIAL OFFER. | 9. Post 6d 
from Civil Service Commissior Scient ifhe 
Mailing Lists. Price 6d. each. Branch, 30. Gid Burlington St., London. W.1 Send 2). stamp for catalogue 


quoting No. 8 59/54 5664 
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SITUATIONS VACANT 
JONIOR designers required to deal with sma 
transformers power audio 


A.V.ROE«C? L” 
WOODFORD AERODROME 
CHESHIRE 


Have vacancies in their newly formed 


WEAPONS RESEARCH DIVISION 


SIMULAT 


Electroni 

Degree in 

having ex; 
electronic 

The vacar 
charge of 

will be w 
lopment 
TRIALS 
Electronics Engi 
Degree and a wide 
of telemetering 
The vacancy 
charge of 
developme::t 


GOOD SALARII 
PECTS PENS 
ASSURANCE SCHEME 


Apply 
academic 


A. V. ROE & CO. LIMITED 


Weapons Research Division 
Woodford, Cheshire 


giving 


training ar 


NORTHERN POLYTECHNIC 
Holloway, London, N.7. 


The Governing Body invite immediate 
lications for appointment as full-time 
ACHER OF TELECOMMUNICA 
TIONS ENGINEERING as from Ist 
January, 1955, for the three-year full- 
time course in preparation for the Full 
Technological Certificate of the City & 
Guilds of London Institute in Telecom 
munications Engineering. A knowledge of 
radar and television engineering is desirable 
Salary on scale £525 x £25 x £800 x £20 x 
£820, together with allowances in accord 
ance with the Burnham Award 
Form of application, together with full 
» will be forwarded on receipt 
of a stamped, addressed foolscap envelope 
R. H. CURRELL, A.S.A.A 
Clerk 


pecialised training will 
suitable 


XPERIENCED fault 
land manufacturers 
pera manent ocated 


onnel Manager, 
~y aged 25 ¢ 
Nati onal Cer 
of elec 


PPLICATIONS are invited fron 


possessing honou 


development of 


i i 
Appiications to Per sonne 
relephones and Cables t 


ESIGN draughtsmar 


experietice d 
rsonnel Manager, Box 
SENIOR Development 
quired for work on 
d, interesting work, 
rience in pulse work 
write deta 
and practica 
ager, Taylor Electrics 
Ave Slough 
LEC rRIO AL engineer 
r test and dev 
p have s 
laborator y 
ing capacitors, 
position is progressive ar 
a ope for keen engineer 
frite Box #88€ 


ELEVISION engineer 
Wales dealers, fu 
agencies held; permaner 
ried man and | accomn 

A 


appointment 
etters answered) 


in expan 
yerannuation 
‘ 


é i 
ence t to Box 7 

[MDUSTRIAS televisi« 

te on engineer 

thin a am 


Oorging 
television ! 


LEVISION engineer 
d compan r 
KnOWNn agencie 
rienced and 
nd perman 


NGINBER wanted for 
work in manufa 
experience 
essential and 
preferred; 
appilcant 
, ving deta! 
ry expected, to 
7 X-SERVICE radio 
leading company in 
vacancies for 
and maintenance 
tunities occur in 
side maintenance 
service training 
ledge Applicants 
details of their expe 
= LEC TROIS Engir 
English E ectric Cc 
cations are invited 
tronics experience 
Forces, preferably 
housing assistance available 
cants normally resident in 
Area; applications iving 
rience and ualifications 
56/7, Strand, 


ing organisati 


locati« 


ull 


> 


detail s 
Dept 


C.2, quoting Ref. No 


DE HAVILLAND 
PROPELLERS LIMITED 


Applications are invited for the fol- 
lowing permanent and progressive 
positions;— 


RESEARCH AND DESIGN LAB- 
ORATORY—<a number of vacancies exist 
for Senior Electronic Engineers having 
experience on research or design relating to 
special circuits operating at medium to 
low frequencies. Knowledge of physics an 
advantage Qualifications should pre- 
ferably include a good degree though 
H.N.C. or City & Guilds with several 
years work on similar problems would prove 
accepts able The work is interesting and 
rewarding with exc ellent opportunities for 
advancement Ref. 


SYSTEM ENGINEER. Electronic 
Engineer with good practical and theoretical 
background required to perform pre- 
flight measurements on a missile guidance 
system Experience, initiative and adz japt- 
ibility required for this work. Working 
from base for periods of a few days 
may be necessary. Any previous experience 
of a similar nature would be an advantage 
Ref. 78 


LABORATORY ASSISTANTS AND 
JUNIOR ELECTRONIC ENGINEERS 

quired for a number of posts in the Re- 
search and Design Laboratories of an ad 
vanced Guided Missile Project. The work 

interesting and prospects for advance 
ment are good. For most of these posts 
graduates are required, or applicants 
holding National Certificate or City & 
Guilds with some practical experience 
Lack of these qualifications should not 
event application being made as cach 
case will be considered on its mer‘t Ref. 


80 


SENIOR AND JUNIOR ASSISTANT 
PHYSICISTS required in a Guided 
Missile project for research and develop- 
ment work. Qualifications must include a 
legree in physics and two years industrial 
experience for the senior posts and Inter 
B.Sc. or equivalent for the junior posts 
Knowledge of electronics an advantage 
Ref. 81 


SENIOR AND JUNIOR ENGINEERS 
for mechanical design, development and 
construction of up to date sub-miniature 
quipment. The work is of a practical 
nature but knowledge of Drawing Office 
procedure an asset, There is also an 
opportunity for the development of the 
latest techniques in connection with this 
work. (Ref. 82). 


away 


Please write in detail, quoting reference num- 
ber of position sought, to-—The Personnel 
Manager (Technical Employment), De 
Havilland Propellers Limited, Hat- 
field, Herts. 


ELECTRONIC 
ENGINEERS 


with degrees in physics or engineering 
required for important and interesting 
workontheresearch and development 
of special equipment. Good oppor- 
tunity and high salary rate. 


Write to 
Managing Director, Microcell Ltd., 
Kingsway, London, W.C.2. 


JECEMBER, 1954 


TELEVISION 
and 
RADIO 
MAINTENANCE 
ENGINEERS 


wanted 


Good remuneration, conditions and pros- 
pects for capable men 


Apply to 


CLYDESDALE SUPPLY CO., LTD., 
2 BRIDGE STREET, GLASGOW, C.5. 


r contact the Manager at our branch nearest 
to you 


SCOTLAND: Alloa, Aberdeen, Arbroath, 
Ayr, Cambuslang, Clydebank, Coatbridge, 
»wdenbeatt Dumbarton, Dumfries, 
Dunferm € Dundee, Edinburgh, Falkirk, 
Glasgow Greenock, Irvine, Kirkcaldy, 
Kilmarnock Motherwell, Paisley, Perth, 
Rer pw, Stirling 
ENGLAND: Birmingham, Bromsgrove, 
Darlington, Doncaster, Dudley, Gloucester, 
Middlesbrough, Newcastle-on-Tyne Stock 
ton-on-Tees, Walsall York. 


NORTHERN IRELAND: Ballymena, Bel- 


fast 


P. ©. Werth, 1 Binney Street, London, W.1, have 
r young man with the necessary 
harge of new service laboratory 
vl makes of valve and transistor 
n this line an advantage 
required trainees and hearing 
ha ) ability and sound LF 
ng conditions and 
All communications treated 
Write giving fullest details, 
7 for appointment 


PYE TELECOMMUNICATIONS LTD., 
CAMBRIDGE 


ite applications from suitably qualified 
persons for the following immediate 


vacancies 


PLANNING ENGINEER, experience! 
in the layout of H.F. and V.H.FP. Radio 


Communications system 


ELECTRONIC ENGINEER, for the de- 

ping of H.P. transmitting equ'pment 

applicant filling this post will be 

onsible for the supervision of projects 

he production stage and wil] work under 

the general direction of the Senior 
Engineer 


jt —e E NGINEERS. Duties will 
velopment work on com- 

quipments in the H.F 

H.F. fields. These vacancies 

with design experience 

ing to Higher National 


working onditions in modern 

with sports, social and canteen 

ties Excellent opportunities for 

Single accommodation 

Applicauons, in writing 

st age, qualifications and experience 

should be addressed to the Personnel 
Manager 


——— 


WurELEss WORLD 


SITUATIONS VACANT 


ECHANICAL developme 
quired for work on varie 
applicants shoul 
‘standard with exp 
servo-mec hani sms r 


ARGE electronics orga 
for radar field engine 
drome sites on_ pre-installa 
serv ming of advanced techn 
ants hould be single or 
periods away from home, and 
ence of radar; a good st 
now lodge and practical at 
Box & 
ECHNIOCAL assistant requ 
high-frequency and lan 
previous experience 
given to suitable 
in electrical engines 
sa‘ary in accordar 
exper ence 5-day 
Details t Pe 
Gr rich 
LECTRONIC engir 
and service A.A 
equivalent qualifica 
pected to live on F 
Sheerness. for th 
and acct ommodati 
at age 
forms fr A. F 
R.A.,.R A Barracks, Sheerne 
N important er gineering c« 
Midlands require electrica 
work on telecommunication me 
ment; applicants should |} 
retical or practical 
suitable positions for 
of work by 
giving age, experience 


RADUATES with honours deg 

in electrical engineering 

British Thomson-Houst« 

for research in the fleld 
development; some knowledge of 


| desirable. Applicants he 


Director of Research giving 
cations and college, quoting 


GP AdvATEs with honour 

sic electrical englr 
quired by Thom 
Ltd., Rugby a: in 


tron development some knowled 


tronics is desirable Applicant 
to the Director of Research 
qualifications and college, quo 
ence DR 
ICROWAVE Engineers req 
and development laberator 


| Middx. Applicants should have 
background with previous experience 


wave problems and design of wu 


| ponents Two vacancies ex 


jualities of leadership. Appli 

with full details 

E.M.1. Eng. Dev at Hayes 
ADIO technicians required 
Aeradio, Ltd., for overseas & 

nent and pensionable positio 


from & per annum to £1,375 


tax fre: according to marital 
accommodatior t allowance 
generous U.K. | ».—-Qualified 
whom replies only wil) be ser 
quoting RT to Personne! Office 
ENIOR design engineer 


radio deve! 
work 


of modern prod 


experience 
lab. engi 
posts 


PE 
Manag ser, Pilot Radio 
w.10 


Quauirien Electrical E 
Scientific Research Stat 
to undertake semi-experimen 
tory Work hop Must be wi 
r ctrical plant 
temporari! 


and salary 


35 
TH electronic 


and experienced 

and elec 

deve opme 

strumentation 

pleasant countr) 

hampton; a super 

tion, initia 

advancement 7 

Lsctrosc engineers 
1 


knowledge 


s should 

and qualificati 

wr Cl & Gui 

means essential 

quoting reference number 

to: The Personnel ew. 
ployment ‘e Havilland Prope! 
field, Her 


Bargains fs 
SHERMAN’S 


Car. Paid — Money-Back Guarantee! 
PICADOR PUP 


le tool ever offered to the publie, Wood 
rive and fall and fully tilting clrouwlar saw 
Tindstone with drill sharpening attachment, sand 

I dri'ling attachments, all accessories 
trate Com plete tad .0 


BOMB SIGH 
COMPUTOR 


ah parad ine 
ver 561d. of magnificently x 
ade gears, driving shafts, bearings, miniature motor 
repeater motor, gyroscopes, ete All supplied in a strong 
wooden transit case U4in. x 22in. = llin. high which iteel/ 
leal a@ @ tool box, 


APOLLO 
SPRAY GUN 


Ideal for model maker and 
handyman. Will spray paints 
neecticides, ete. Will work 
rom foot pump, spare 

re, compressor, et 


New and xed 


Complete with fre 
movable inner tray 
Fitted with strong 
hap, staple and carry 


~ Bin. tin 


MODEL MAKER'S MOTOR 
Extremely powerfal and robustly 
designed motor measuring only 
ir x Ifin. « fio Built-in 

iriable resistance and centrifuga! 
12 v. d.c. will operate 


Unrepeatable 15 ee 
/ 


ALL-PURPOSE STEEL SPINDLE 
long Complete 


sher 37 6 
ro match above epindie, 11/6 each 
1,500FT. BEAM 
FOCUSSING TORCH 


~ 
finish, heavy duty, 14in. long 
tandard ba brand new 
sania 0 ! 176 
Send 3d. for New Catalogue 
TERMS—CASH WITH ORDER COD. 1) EXTRA 
Phone Orders Accepted Dept. WH) 
950, KILBURN HIGH ROAD, ¥.W.6. 
179 HARROW ROAD, LONDON, W.10 LADbroke 1715 
HIGH STREET, HARLESDEN, §.W.10 


SHERMAN’'S 


SUPPLY COMPANY 


WIRELESS WORLD DECEMBER, 1954 


SIVYATIONS VAG4 NT ° 
NAPIER SON, Ltd., Flight Develop This UNIQUE BENDER 
ment Establishment, L ut on : . — : + 
| technical and laboratory assistant I 
tronics, for experimental work in connectior 
with testing and recording on engine and 
| craft deveiopment, famiiiarity ; 
ractice desirable pl with 
ars, to Dept Ss 5 
quoting Ref 
EMBERS of H.M. Ferces, due for release 
with radio or rada experience place 
available on different tages f our 4-year 
course in telecommunicatior engineering 
excellant prospects of empiloym 
letion. of training Por iniorr 


for High Stability Resistors | fvine’ details (of service train: 


ice to £E.} : Institutes, Dept 
7 Pembiidge Sq., London, W.2 
by Welwyn, E.M. ., _Dubilier |- ECHNICAL assistants (electronic) 
quired Of Finai Certificate City i 
5%, oy Telecemmunications standard ana witn expen 
ence in V.H.P. and U.H.F.; men with compen 
4 witt. 74d 1/3 sating experience im these frequencies can be 
9d 16 poor yg hm cppesteeny to broaden experience 
watt. and vol restrictive specialization; baturas 
3 . interview if required K ply Marconi Instr Quickly and Accurately Forms 
| watt. 105d 13 19 ments, Ltd., Longacres, Hatfield Rd Angles, Channels, Sections, Boxes, Lids 
Albans 546 rrays, Tanks, Chassis Brackets, Clamps, 
2 watt. 1/- 1/6 2/- lips, Shrouds 
ADTNO Junior laboratory enginee mica) Electronic and Electro Medical 
> ty North Lonaon manufacturers ri OCU OCU REOMICS 
Send for List of over 300 pe 4 technical trai ipparatus. Used by leading Radio Manufac. 
noldirg studying I recogni turers. Invaiuable to Servicing Engineers 


H. ® SMITH oe co. LTD. wtions.—Apply stating fulle ails oO cs Hospitals, Universities and Rese archWorkers’ 


on, experience and minimum lary red F 
267/289 EDGWARE ROAD, LONDON, W.2 | (which satter will be considered ir 2 n For 6 page Folder write to :— 
Telephone: Paddington 5%! ap»licants for interview | tt 
hv ainount offered to st a | t A A T ©] ©] L s (W) 
Hours 9 till 6 (Thursday, | o'clock) Box 1402 3 ° ° 
Near Edgware Road Stations, Metropolitan & Bakerloo | RACTICAL electronic engineer requirec 197 Whiteacre Rd., Ashton-u-Lyne 
work on test equipmen 8! Every genuine A.A. tool bears this mark. 
to disgnose tauits using diagram 
calibrate to close t 
his Own initiative i 
supervision, saiary £000 f and above 
cording t qualification rite ting 
lerence 33/EN, Wo the ers nne: "M anage 


5 Smiths Aircrait Instrumen 4 B { : 
Chao00to, Caced ani Cweve, near Cheltenham, Glo: Purchase or hire your 
i LECTRICAL och ‘ t lired by th 
all metal fittings made to department ol staat } to be respo ‘VORTEXION TAPE RECORDER’ 


pecification for the Radio sible ior setting up, operating and routin¢ 


Industry ervicing Of eiecirica: ena ¢ ec ronic measurit & ASSO EQUIPMENT FROM 


| Apparatus; applicants shou.d be tamiliar witn 


4 Electroni< 


| of oscilicscopes and tandard an.plifying = 
STAR METAL PLATE WORKS measuring equipment, tut main qualifica GRIFFITHS HANSEN (Recordings) LTD. 
wons are interest and ability to learn Appli , 

74 CHURCH Rd, BARNES. $.W13 cation forms from Chiet Clerk, The College of 32/33 GOSFIELD ST., LONDON, W.! 

Tel; AIV 66734 Aeronautics, Cranfieid, Bletchiey, Bucks. (378 MUSeum 0642/2771. 
ote HNICAL/COMMERC 1AL Engineer required 

by electrical manufac I rt 
radio department. Candids ates sho 4 a. ‘be 
the ages of 25/40 and must have 
experience applied to radio receivers and amp 
fiers Candidates, who will be interviewed 


London, should write giving age and full 4 il 
y || isiasraneat oss watiainee’ [TAPE RECORDERS 
vious experience and salary juired t 
. 


813 


A @QUALITY AMPLIFIER FOR £6/15-. RAUGHTSMEN required excellent oppor Your leading Northern Specialists 
tunity to broaden r > with well j 

with built-in cone stage giving separate cor established company, whose p re P can supply all leading makes from 

trol of Bass boost and Treble lift/cut. Very ducts avoids restrictive specialization; the stock. 


n . . ssiene vacancies tor seniors and juniors Pus 
low distortion at 3 watts eutput. Designed || Ordinary National Certificate: on well serve Guaranteed component parts 


for use with HI-FI crystal pickups, micro transport routes; near city centre ‘ for the amateur and professional 
phones, etc. Power supply for Radio Tuner amenities Saturday interview if required 


is incorporated A.C Mains 200-250V Apply Marconi Instruments , Longacre constructor. Also HI-Fi-delity 

Speaker Z.3() normal 15@ to order. Sup Hatheld Rd., St. Albans 3463 amplifiers. 

plied complete and ready for use | YEAR'S ?.M.1. ENGINEERING DEVELOPMENT, Lt« : ‘ 

GUARANTEE. For further details just send have @ ‘vacancy for a Mathematician « Service and advice after sales. 

us your address Mathematical Physicist, preferably an Honou: Call for free demonstration and 
y Gegree to study and assess weapon performance dvi 

TERMS :—Cash with order. Carriage paid The problems require ori thought and a advice, 


“ shane 4 critical approach to the ds avails ». A know 
Satisfaction or money refundec Gane of Glasthetane’ wae (Ge Use tg ALLEN-DIXON 


essential.-_-Applicants should te in confiden 2 ? 
SWAN ELECTRONICS vith full details to Personnel, Dept. (ED, 20! SALES - EGTEOINS -. FERVICE 
43, Bournemouth Road, London, S.E.15 E.M.I, Eng. Dev. Lid., Hayes, Middx 572% 229 OXFORD RD., MANCHESTER 13 
Tel.;: NEW GROSS 7136 XFORD University Assistant required Telephone: ARD 4269 

electronic engineer; basic electrical knov 
ledge essential and some electronic experi 
an advantage, would suit man who has 
completed military service permanent 
pensionable, with 55-6 week paid holida 
per year; salary according to qualifications 
BASS REFLEX CABINETS Apply ey Fyne full parts ware of ex 

, rn , perience two administrative Officer Jepartment 
a Sencker "Pode or of Biochemistry, South Parks R Oxford 


10in a : ADIO and electrical department of Britis 

Bin £9 company operating in Central Africa re 

Complete Range of Bass Reflex | quire apermnees man; qualifications include 
‘ . finich i - expert radio now ledge 

Cabinets. We can finish in period maintenance of refrigerators 

or contemporary styles ances, etc., and salesmansh 

OCTAGONAL AND BASS RE tract with passages, hous 

FLEX CABINETS, for the new | etc.; commencing salar 

G.E.C. Wonder 9 Octave Metal ence, pension s% heme v 

Cone Loudspeaker Octagonal | climate.—Write 2602, m. Porteous 


Glasgow. 

Cabinets price €13, carr. paid NSTRUMENT Assistant.—British Nylon Spi 
Cabinets made to order : bes a. a ri town applic ations from men with 
the Higher National Certificate in electrical en 

Armstrong Chassis and Amplifiers gineering who have had at least 3 years’ prac 
The Leak TL/10 Amplifier tical experience in instruments including, pre 
LOUDSPEAKERS ferably, electronics; candidates must be able to 
construct circuits from roug! ches and carry 


H.P. Terms available out tests without supervision; the appointment SERVICE ENGINEER S| 
A DAVIES & Co (Cabinet Makers) is within a team of highly qualified experi 


mental engineers and offers an attractive and 


, - stimulating career for the right man; there will FIRST CHOICE 
3 Parkhill Piace, off Parkhill Road, London, | be 4 good starting salary and participation in 


the pension scheme.—Apply » the Personne 
N.W.3 GULLIVER 5775. | Manager, Pontypool, Mor [364 


DECEMBER 


LAFCO' 
EASY PAYMENT GUIDE 
LOOK FOR 4S EVERY MONTH 
HERE 


GRUNDIG RECORDING TAPE. 


Los £2 «a t and 8 
payme 411 
S50rt £1 14 - va lepost ism 
of 42 
SPEAKERS, STEN TORIAN 
HF61 50/6 cash or on ' 
9 

HPS 60/6 
HP919, 67/- 

83 
HF IC 73/6 «a r depos sly pay 


9- 
TEST EQUIPMENT. 
AVO.” 8 meter , leposit and 


monthly 


nthly payments 


payments 
payments 
payments 


ments 


i * monthly 
it and 8 


vonthly 


AMPLION 
PULLIN’ 


MICROPHONES. 
AC os. = 


& monthly 


0/4. 
M ¢ eg, RN monthly 


CUSTRAPHONE ‘ 


’ 

DESK 88, LAFCO COMPOUNDS LTD. 

PASSAGE, ROTHERHITHE NEW ROAD, LONDON, 
8.£.16 BE Kmondsey 434] 


SOUTHERN RADIO’S 
WIRELESS BARGAINS 


TRANSRECEIVERS. Type “38° Mark li 
(Walkie-Talkie). With 5 valves and ready for use 
Metal carrying case. Less external attachments 
0/- per set 


3 
TRANSRECEIVERS. 


Type “18" Mark itt 
Comprising Superhet Receiver and Transmitter 
units contained in metal carrying case 
Complete with 6 valves, £4 10/- per complete set 
RECEIVERS. Type 109." Built-in speaker 
8 Valves with VIBRATOR PACK for 6 volts. 
Contained in metal case. Perfect, £5 each 
TELESONIC 4-vaive Battery Portable. Com- 
plete with Hivac valves in metal carrying case 
Simply converted to Personal Portable, £2 per 
set including Conversion Sheet 
BOMBSIGHT COMPUTERS. BRAND NEW 
x-R.A.F. Contains gyro, motors, rev. counters 
gear wheels, etc., etc. Ideal for model makers, 
experimenters, etc., €3/5/- each, plus 10/- carr 
oo HOLE CUTTERS. Adjustable { to 
sin. For metal, wood, plastic, etc., 6/6. 
RESISTANCES. 100 Assorted, all 
values, etc. Wire end, 12/6 per 100 
CONDENSERS. {00 Assorted 
Tub., etc., 15/- per 100 
PLASTIC CASES. /4in. by !O}in 
deal for maps display, etc., o 
STAR a ag ay in ! 
both Hemispheres, in 
CONTACTOR TIME. SwitcHes. In sound- 
proof case, 2 impulses per second. Thermostatic 
control. Clockwork movement, 11/6 each. 
REMOTE CONTACTORS for use with above, 
7/6 each 
MORSE TAPPERS. ALL 
Standard Type ex-Govt., 3/6; 
TYPE D’ > ened enclosed 
on heavy base 
MORSE PRACTICE (WITH BUZZER) SET 
Mounted, 6/9 Full List of Radio Books, 24d. 
METERS, |2 Instruments. May need adjustment 
with broken cases, 35/- for 12 


Two 


usefu 


Mica, Metal, 


Transparent 


A-N. Covers 


BRAND NEW 
HEAVY DUTY 
Solid brass 


Postage and carr.age extra. 
SOUTHERN RADIO SUPPLY LTD. 
i! LITTLE NEWPORT STREET 
LONDON, W.C.2 Gerrard 6653 


WIHIRELI WORLI 


SITUATIONS VACANT 

A*, opportunity occurs in prog 

ages concern in Lond 
engineer, aged 25/535, with elect 
degree. on development and re 
high frequency telecommunicati 
associated testing equipment 
commensurate with qualificat 
ence App-y giving full pa 


TT Gear 
television 


tory test gear 
duction test requirements essentia 
offered to experienced man ac« 
ponsibility; apply in writir 
previous experience and pr 
Philco, Ltd., Romford Rd 


Engineer require 
manufacturer; experi 


LECTRONIC engineers 
opportunity for men of 
broaden experience in a field 
and variety and involving 

restrictive specialization 

joining Marconi Instruments 

duce light current communics 

and test apparatus for a wide 

ments; Saturday interview if 

Marconi Instruments. Ltd., Li 
Rd., St. Albans 
ENIOR electr 
quired by p 
Londor 


1um 
with experience 
qualifications 


OVERSEAS 

irgentiy req 
maintenance unit 
opp rt ini ti es 


AIRWAY 
e ra 


— od 
of pa ’ 
attracting pro fle em 

44-hr week shift, inc 
generous pension. in 
schemes good |} 

Superintendent 

London Airport 

RITISH 
CABLE 

Telecommunt 

an Honours Graduate 

Engineering to take 

growing team engaged 

sories tor audio, 

the development 

ables; 


Staff Officer, 


Supervisor requi 

Test Department 
manufacturer situated i 
candidates for this 
ministrative ability 
small transformer theory and 
measurement; a knowledge 
isms would be 
commensurate 
and housing as 
suitable married 
quotin f. Tif 


AM iesien electre 
esig and con 
dustria tror 


ppare 
Ss @ » Higher National 
at 


applics 


al ¢ xpe! ence; kn 
dad be an advanta 
be ove Salary a 
n and experience 
aavan empes per on 
Personne 
Wa A 
old-established 
Birmingham 
rr (agec 
eer on their outside 
t have been completed 
actual industrial expe 
and electronic work wit! 
finding and testing of produ 
ment necessar very good pros; 
cessful candidate Apply giving 
of experience age and wages req 
8860, quoting Service *’ 

OUNG with good kno\ 
theory ) experience 
frequen ) 

required number 
inspection ) of ele 
cation engin n rganisati« ! 
permanent employment offered witt 
es f advancement, applicant 
lave completed their military ervi 
write giving ful: details of age and ex 
to Box No. 154. Dorland Advertisi 
18-20, Regent St.. London, 8.W.1 
LECTRONIC TUBES, Ltd., High 
~ Bucks The Research Division of t 
pany require two development er 
work on radio valve Pr 
experience in vaive development 
tion methods preferred, but ex 
closely related techniques would f 
considered; H.N.C. or ct. Engineer 
desirable but not esser part-time 
facilities made available to students 
exponen positior with good 
salary in accordance with qualifi 
giving ful details, education, qualificat 
experier to— The Personnel Manager 


engineeri: & 


m nm 
Ar 


design and a knowledg« 


ALLE 


4 
ations 


NDER't 
th the 


Fidelia 
. HAND BUILT 


QUALITY 
UNITS 


MAJOR 

10 VALVE 
RADIOGRAM 
CHASSIS £32584 


te honestly we don't know 
good deal about building 
Equipment 

balanced 


Pidelia Standard 7 

Fidelia Plus * 

Fidelia 10 watt amplifier 
Fidelia De Luze 9 valve 


7 watt pushes tput 


ALL MODELS hav 
Sel etivtly 


lode oulpul stages 
Separate Base and Treble 


Vartabi« 
Controls 


Cathode follower detector, 2-20,000 


ewele audio ve 


2 AMHURST ROAD, 
TELSCOMBE CLIFFS, 
Nr. Brighton, 
SUSSEX 


Peacehaven 3156 


ELE fny (lace “ 
~EVELOPMENTS- re 


OPPORTUNITIES 
IN RADIO 


WA, this FREE Book! 


‘ENGINEERING 
OPPORTUNITIES’ 


reveals 


VA 
how you can 
become technically quali 
fied at home for a highiy 
paid key-appoiatment in 
the vast Radio and Tele 
vision Industry In 144 
of intensely 


pages inter 


esting matter, it includes 
full details of our up-to 


the-minute home study 
murses in all branches of 
TELEVISION and 
RADIO, A.M. Brit. 
i.R8.8., City & 
Guilds, Special Tele- 
vision, Servicing, Sound 
Film Projection, Short 
Wave, High Frequency and 
General Wireless Courses 


We definitely Guarantee 


+s NO PASS—NO FEE” 


than 415 a week thi 
Write for your 


FREE and 


rming 
or you 


” sent 


BRITISH INSTITUTE OF 
ENGINEERING TECHNOLOGY 


388> COLLEGE HOUSE, 
29-31, WRIGHT'S LANE, 
LONDON, W8 


ITUATIONS VACANT 
VE Engineer required by Decca 

to Start up and lead a new 

microwave component deve 

post wi 

ring galary with 

expend the scope of 
that applicants are of Brit 

@ sound training in the 
sonally suitable in char acter 
Pension scheme.—Write quoting ref 

Radar, Lid., 2. Tolworth Rise 
Surbiton, Surrey 
HE GENERAL ELECTRIC ¢ 
ne, Aliesiey, Coventry 
anical development engineer 
draughtsmen and draughtsmen pr 
experience of radar-type equi pments 
on guided weapons and like projects 
quired, senior and junior electronic 
ary im 
ications 


stating age 
ersonne Manager. Ref 
INISTRY of Transport and Cis 
radio technicians (men only 
aerodromes and radio stations in | 
training courses for keen technician 
quals.; interesting work in progre 
electronic aids to navigatior py 
advancement and prospect 
slonable posts; rates of po: 
pa. al age 19 to £445 at 25 
ject to qualifying test, to £540 t 
provinces.-Candidates aged 19 or 
practical experience in maintenance 
cr radar equipment should apply to an 
ment Exchange quoting Westminster 


IR Ministry require Experimenta 
and (2) Assistant Experiment Off 
R.A.F. Radio Standards Centre Het ilow 
for development of techniques { 7 
hi grade radio test equ ipment. involv ing 
put and attenuation measurements Qualifi 
cations: Higher School Certificate (Science) 
= training to H.N.C 
y be an advantage. Salar 
experience, etc., in ranges 
A.E.O. £276 
4 lication forms from 
Scientific Register 
don. 8.W.1, quoting D 535 
December 14, 1954 
INISTRY OF SUPPLY requires Engineer at 
Beds, to engineer and supervise 
production of specialised radic 
and to modify equipments for 
species fa) requirements Qualifications: British of 
ih parents. Engineering apprenticeship o 
equivalent A.P.R.Ae.8. or I ‘ 
B.B. or exempting qualificat 
and practical experience 
Ff essential; knowledge modern 
methods advantageous Salary } 
(age 25)—-£960. Not established but oppor 
unities to compete for establishment may arise 
a ipplieation forms from M.c 
neal Scientific Register, 
" an W 1, quoting reference 


VACANCY occurs 
neer in a desi f group conce 
we range of small transformer 
types used in radio equipment « 
appliances; preference will 
fg having experience 1 
but nang engineers with a sound 
ing tnd imited experience will 
and if successful will have 
a practical knowledge 
rs fulfilling commercial 
spec! jeations an attractive salary 
together with good future prospec 
Fe Ah extensive laboratory and 
cilities are situated in the Lond 
Ple reply. giving details of quali fi ations a 
exverience, to 455 3652 
ECHNICAL 5 ce Managers required 
for British Afric an branches of large 
British company distributing domestic radio re- 
ceivers, V.H.F. radiotelephone equipment, inter- 
communication telephones, domestic and com- 
mercial refrigerntors, air conditicners, and office 
al radio 


54A 


D489 


for a deve 


Familiarization course 
manufacturers prior to 
First class passage, sea 
ters. full pay on leave 
months’ tour. pension scheme Apply in own 
sageeritin stating ege (preferably between 21 
whether married « full detail 
; qualifications service and 
business experience, Original references should 
not be sent Apply T.8.D Box 8803 (3719 
. C. COBSOR, Lid., Highbur ondon, N.5 
have va for al) igineering grades 
and designer eir research 
and develooment rograrmme of 
ion te vision 
instruments and secondary 
ground and airborne ar 3 navigationa) 
aids: in particular 
engineers of good 
industrial experience 
scientiets and engineer 
perience who wish to t 1 for s 
electronic industry, and for sen 
experienced fn any 1@ above types of wor 
SALARIES offered are consistent with present 
trends in the industry and the London cost of 
living; pension, welfare and medica! 
are provided.—App! ication 
rsonne| Manager, Mr. L 


departare 
alr, free furnished quar 
after approximately 1 


draughtsmen 


background | 


| 230 volts D.C., £30, carr 
| input 150 watts 500 cycles 3-phase output, 
LIGHTING PLANTS 


| 5.A.P. 550 wart 
£8/10)-. 
| ALL LIGHTING PLANTS are rebuilt 


| tested on load and guaranteed before being des- 


WIRELESS Wort D 


sit Avpous VACANT 
LECTRONI exceptional opportunity 
< is offered to “. young electronic engineer 
possessing ability and ambition to act in a 
managerial capacity as head of a rapidiy gro 
ng department engaged in ne 
n this field. commencing salar 
per annum, according to qua 
experience, prospects depend 
and personal efforts in buliding 
isiness staff pensions scheme 
‘pplicati ons, which must state 
jalifications and previous ex 
be treated in strict confidence Box “g124 
z 
TELECOMMUNICATIONS 
Ltd., require draughtsmen sz 
tomed to treparing production 
compenent layouts or engineer 
nation, applicants must have had 
experience in the electronics dray 
4 manufacturing organisation 
raged upon cerrier or V.H.F 
quipment; they should have prac 
ence and a echnical education up 
tandard, salaries in excess of current 
ates will be id to suitable applicants i 
to Director of Research. Taplow Court, Taplow 
Bucks 3509 


RITISH 
SEARCH, 


LIGHTWEIG 
CHAMPION 


NO TRANSFORMER 
NECESSARY. FOR MAINS 
OR LOW VOLTAGES. 


Rapid Heating—Extreme 
Lightness—Eight different 
models—Bit sizes, }", *%", 
t’, #’—Prices 19/6. 
A precision instrument 
for discerning craftsmen 
Details of full range in folder 
No. S.5 sent on request 


HT 


from 


Sele Manufacturers and Distributors : 


LIGHT SOLDERING DEVELSPMENTS LTD.. 


106, GEORGE STREET, CROYDON, SURREY. 
Tel. CROsdon 8589 


THE 
DESIGN and DEVELOPMENT 
of specialised equipment for 
Research and Industry. 
DUN-SOBIESON ELECTRICAL CO., 


17 Victoria Gardens, London, W.11. Park 66.36 


= ELECTRADIX 
A.R.88 snd A.R.88 L.F. Receivers in first-class 
condition complete and in working order. Lat 


| tested. Few only, £75. 


RESISTANCES. Variabie 
plain or geared-movement, 
Send us your enquiries. 

MOTOR ALTERNATORS. 
put 500 cycles 68/125 volts, 


Slider Resistances, 
made to specification 


1.25 k.W 
input 
extra 


out- 
110 volts or 
28 volts D.C 
£12. 
for house lighting 
where mains supply is not available. 360 watt 
12/18 volts Alco Lyon D.C. with S/bd., €22. 

12/18 voles, £25. Switch bd., 


n our works, 
patched. Write for full list of plants and batteries 


Leslie Dixon & Co. 
Dept. A, 214 Queenstown Road, London, 8.w.s 
LT 


Telephone: MACaula 2199 EE 
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SITUATIONS VACANT 
ROJECT Engineers required for assisting in 
he production of high grade Television 
lrar $.0n and similar equipment Applicants 
, upable of taking < rge of compiete pro- 
would include supervision, progress- 
ng and installation. Sound fundamen- 
xowledge of Radio, Television and Pulse 
1 required with qualifications = to 
tional or equivalent standard. Suit- 
al experience might be accepted in 
to experience and/or 
stating age, experience, 
vema-Television, Ltd., Worsley Bridge 
Sydenham, 8.E.26 (3720 
SITUATIONS WANTED 
electrical engineer, 27, good educa- 
electronic and commercial experience, 
preferably London area.—Box 8869 
3750 
servicing, design- 
testing and marketing radio 
and projection equipment, components 
cabinets seeks an opportunity with a 
turing concern Prepared to go any- 
in the world.—Box 86815 (373 
TECHNICA TRAINING 
GUILDS (I l 
No Fee terms 
details of moder . 
of Electrical Technology. send for our 
handbook free 


DIO Engineer, 
producing 


capable of 


Brochure giving details of home study 
radio television, all 
electronics; courses for the hobby 
for those aimin at the 

City of Guilds Telecommuni- 

and other professional] exam- 

the college operated by 

electronic rganization: 

to Dept. WW28, E.M.I 

London, y {0001 


Tues pore 

N THI NG succe like su What we 
i ave can ¢o again 
r you—see the 3 N Rs. advt., page 162. [0172 


[RELESS erating; attendance and postal 
courses.—Stamp for reply to Manager, The 


Vireless School, Manor Gdns., London, N.7. 
B 7. {Ens ); prospectus roe 
etc rite for full details to 
Scholarships, 


[0104 
F% ULL courses for P.M.G Certs. 
0111 
EARN it as you do it.—We provide ah... 
E.M.I. Institutes, London, 
{0179 
day students 
Wireless Col- 


me 


TIME 

I. Telecommunications, Radar Main: 
combined with instruction in 
the world Officer. Short 
raining 


as a Radio 
period—low fees 
Boarding and 

prospectus 


= 


A.M.Brit.I.R.E., 
T.E.B. Cert. etc.. on 
ver 95% successes 
& Home Trail ining Courses in all 
of radio & , 
free.—B.1.E — 
Lane London 


no 
for deta: s of exams 
] branches of engineering 
for 144-page handbook 
(Dept. 387B), 29, Wright's 
wa 


“HE Institute of Practical Radio Engineers 
ave available home study courses in every 
pha of radio and television engineering 
pecialising in the practical trainin appren- 
in the retail trade enrolments limited fees 
The Syllabus of Instructional Text 
Otained post free from the Secretary 
Pairfield House, 20, Fairfield Rd 
End, London, N 0088 
W' ~~ ESS telegraphy Merchant Navy 
‘ rs to youths 16 upwards after quali 

n, Sucrative positions as radio officers 
British School of Telegraphy, 179, Cla 
am Rd., S.W.9 (Est. 1906). Recognised C 
Ministry Education, moderate fees, modern 
é it, day and evening tuition; also postal 
in theory of wireless telegraphy for 
Certs and Amateur Transmittin 
(Olas 


jerate.- 
L.P.R.E 


ich 


A 


OOKS. INSTRUCTIONS, 
IRELESS Worlds,”” 1940 
copies missing; offers.—Box 849: 
st jow to Use Ex-Guvt 
No. 1 and 2 
1 lists free for H. English, 
. Brentwood, Essex 0181 
publications, 5,500 Align- 
Peaks for Superheterodynes, 5/9, post 
date for constructin. TV aerial strength 
/6; samp.e i The Practical Radio 
quarterly publication of the Institute 
and examination data, 1/-.- 
Fairfield Rd., London NB. 


fooss 
2 /6 only The latest Home Constructor ’ 
with supplements, 68 pages, 20 circuits 
uperhets, T.R.F.s, amplifiers, feeder equip 
layout and 
pack 


point-to-point wiring dia- 
radio 


construction, 
radiog Tam construction, 


information, 
profusely illustrated 
atalogue of components 
N 1 2 Supacoils, 21 


ment 
free 
meter, 
E ngi neer, 
2 membership 
Se L.P.R.E 20 


send to-day 
Markhouse Rd E.1 


3708 
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' WEB'S HAVE IN STOCK || | exmosnenne corres, som, soa 
| THE NEW ROGERS | BATTERY CHARGERS |} Sito is” Soe we, wn 


“ 7 VOLTM! S he 0-3,500 volte. With resistance 
RD JUNIOR” AMPLIFIER | AR Sears Be ts a eee 
y on X « : - ampe, P . a 
ot ¢ Be essed Uines eitt terminal box. Fy ®t coil, gap 

BRIGHTON TERRACE , LONDON. S.W9 adjuster, 7/6 each, post Od. P.O. Relays. Type 
Phone BRIxton 496) on ahd D.P.2 makes 2 breaks each 
— HAND GENERATOR BATTERY CHARGER, Com- 


Unapproachable value, this | 
| plete In metal case with cut-out, folding handle 


| 1955 design rivals amplifiers 
| costing double the price. £25 

OR DEPOSIT 85.0.0 and 
| 2 MONTHS AT 8£1.16.8.— 
| OR—18 MONTHS at 81.5.7. 


WEBB’S RADIO, 


These are new, they can be converted into wind- 

ROTARY CONVERTORS charger, or suitable to boost “ flat” car battery to 

enable starting. At 120 r.p.m. will give 6 volte at 4 

Type 32 (10K /17). Input 12 v. Output 1200 v. 200 m/a to 5 amps., with increased speed they will give up to 

Type 33 (10K/18). Input 24 v. Output 1230 v. 200 m/a 17 volts suitable for 12-volt battery, 90/- each, carr 
Type 34 (10K/19). Input 12 v. Output 217 v. 110 m/a 7/6, Reduction quantity 


14, SOHO ST., OXFORD ST., LONDON, W.1 THE SCIENTIFIC INSTRUMENT CO, 


SHOP HOURS: 16, Holly Road, Quinton, Birmingham, 32. 
9 a.m.—5.30 p.m. SATS. 9 a.m.—1 p.m. TESTED, GUARANTEED. 12/6 each plus carriage Phone: WOO 3166 


P Showrooms 853, Bearwood Road, Smethwick, 41. 
A. J. WHITTEMORE (Aeradic) LTD. te 
Croydon Airport Tel.: Croydon 5701, 4383, 7744 
Surrey Grams: Aeradio, Croydon 


THE OSRAM A | 14 A Yits YOUR METER DAMAGED? 
RADIOS PHONOGRAPHS TY 


NINE - ONE- TWO TEST EQUIPMENT HI-FI 
Write for FREE Brochure Electrical 
AMPLIFIER INSTRUCTION BOOK | : Instrwment 
sad Radio Kits. Inc. + 120 ceoar street Repeirers 


HIGHEST QUALITY COMPONENTS | SMB New voRK 6 New York « U.S.A. Mm) r to the 
; Industry 
Available from | ‘ 


COVENTRY RADIO t Mai as... eee 


Repairs by skilled os he of all makes and types of 
189, DUNSTABLE ROAD, LUTON. | | for nigh and low voltage Voltmeters, Ammeters, Microassmeters, Multirange Test 
, testing. 1/30 and 100/850 meters, Electrical Thermometers, Recording Inetrumen 
Phone: 2677. volte A.C, or D.C. Write for 4 ete. Quick deliveries—-for speedy estimate send defective 
Price, 3/6, plus 3d. postage | interesting leaflet 30F. instruments by registered post to :— 


also Rompe ameees nate L. GLASER & CO. 
Our 1954-5 Component Catalogue at 1/- | | pa ‘ Sed ALDERSGATE STREET EL.) 
pons RUNBAKEN - MANCHESTER |} ee: MONerch 6812) 


Input 24 ¥. Output 217 v. 110 m/a 


PILOT’S REPEATER compasses 12/6| “=== PRATTS RADIO oo 
Suitable for working with Gyro Angling Unit) Pilots repeater compasses or obser- 1070 Harrow Road, London, N.W.10 


vers repeater mnpasses, containing 24 volt r er motor. Ref. number 6B/742 

Brand new, price 19/6, post 1/6. _ (Nr. Scrubs Lane) Tel. LADbroke 1734 

GYRO ANGLING UNITS. This unit contains a 24 volt reversible motor worm and 

spur reduction gearing to a shait dog which rotates approximately 7 r.p.m., also . College general 

fitted with pulsing device for operating electrically a repeater compass, This unit * M ACI1OR, 4 ee it wee 

is suitable for rotating aerial arrays, etc., since by using this unit in conjunction with ; back,  £10/7/6. wODEL “Kolbe, 

the repeater compass, exact direction of the aerial can be ascertained by reading ‘ 6 valve, 14-15 watt P/ Peed. 

from the remote indicator. Price 20/-, post 2/- f 

CHASSIS AND COVER, Stee! chassis 7in. x 10in. front pane! with handles 9in. x Sin., 

suitable for mounting new front pane! as existing one is over-drilled Cover Sin. x 
in. x LOgin. deep. In very clean condition. Price 3/-, post 2/1 


SMALL D.C. MOTORS. Size Shin. long x lpin. wide x Ijin. high, frey fitted in : P/P output, 
shaft, operates from 6-12 volt, weight 1l oz. As new, 15/6, post 1/3. 12-24 volt | / 
0/6. We have sold many of this 12 volt type to model boat builders for use in boats MODEL ACIOE £10/7/6. Has 
ft 
ap to 5%, Gin. long THEY HAVE A SEPARATE MICROPHONE STAGE and om i 
UNISELECTORS. Siemens miniature 3 banks of 10 contacts. 3% sets of wipers set of speech and music, Outputs match 3, 8, 15 ohm speakers, EL, ec, 6-vaive unit 
at 120 degrees. Coil resistance 10 ohms. Stripped from new equipment. Price 27/6, with Bass and Treble controls. P/P output of 9 watts This eb an 
at 1/6 18 section O/Transformer. Variable feedback from zero to 26 db, Output impedance 
3.6 to 230 ohms. Complete chassis, £14/14/-. Complete range of accessories available, 
ARTHUR T. SALLIS (W.W ) also tape recorders, amplifiers, etc. Stamp for list, All amplifiers ready for use and 
. . 
3 carriage paid Terms available 
93, North Road, Brighton, Sussex. Tel.: Brighton 25806 


MAGNETIC 222 LYONS RADIO Ltd. 


a == 
_— | T HONE SETS TYPE D. MK. V. Housed in metal boxes 10x 6x 4}in 
y hand set, similar to the standard P/O type, loud call buzzer and press key. Two 
I ——- . 1.5 celle are required for operation. Ideal for 2-way communication (more with 


7 suitable ewitching) in the Home, Factory, Office, etc. Supplied with ciroult diagram 
| and instructions. In good condition and working order. PRICE per instrument, 
BUILT TO SPECIFICATION. 4 660 32/6, post 2/6. For each additional instrument please add 1/9 each for carriage. 

” BRIDGE MEGGERS. An invaluable Testing Set comprising a Meg. insulation tester 
and a complete Wheatstone bridge for measuring resistance. Incorporating a constant 
opi 4 pressure hand generator, a direct reading ohmmeter which also serves as a galvano- 
Coil Winding and Tr calizing meter of the heatstone bridge, a direct reading adjustable resistance and the 

necessary ratio and change-over ewitches. ‘Testing volte 260 v. Insulation range 

Spring Sets and Coils supplied separately if required. 0/100 Megohmna. Res. Measuring range 0.01 ohm to 999.9 K ohms. In good condition 
and supplied in leather carrying case. PRICE @91. 

re Price List or jon. 2 RANGE POCKET VOLTMETERS. Moving ooll, 345 ohms per volt, 2hin. dia. 

Send fo L to quotat jon Calibrated 0/15 v. and 0/250 ¥. Fitted with 2 test prods, | attached to lead connected 


SKAYE ELECTRICAL MANUFACTURING CO.2 — eee 
Havelock Works, Havelock Place, 3 GOLDHAWK ROAD, (Dept. M.W.) 


SHEPHERD'S BUSH, LONDON A | 
Harrow, Middlesex. HEPH 4, W , Wa 
HAR. 1432. Telephone : Shepherd's Bush 1729 


Aero Resea 
Airme lAd 
lien Compo 
Allen-Dixon 
Alpha Radio § 
Altham Radi 
Ambassador Ra 
Ampex Applia: 
Ampiivox, Ltd 
Angers Ele n 
Anglo-Ameri 
Antiference 
Apparelllage 
Appointmen 
Arcolectric § 
Ariel Sound 


Ashworth 
Associated 
Automat) 
ment Co 
Automa.k , 
Autoset (Proc 


} (Shor Wa 
Birmingham Sound 
B. K. f Ltd 


"artne 
Blickvac 
Blundell, G 
Hradmatic, L 
Britain, Cha 
British Commun 


British Distributin 


British Institu 
nology 
British Insulated 


British 
British 


Bull 


Candler Syster 
Cape Electrop! 
Cathodeon. C; 


‘ 
Cementation (Mu 


Chaffey Cabinet 
Champion Pr 
Chapman, ( 
Cinema Teley 
City Sale & 
Classic Electr 
Clydesdale 
Clyne Radio 
Cohen, D 
Cosmocord, I 
Cossor, A. O 
Coventry Rad 
Cranston 


Davies, 


Donohoe’s (Time 
Dubilier Condense 
Duke & © 

Dulci Co., Ltd 
Dun-Sobieson El« 


Easco Electrical 
Acousti 

Electro-Acoust 

Electronic Prec 


Electro-Wind 
gE Har 
E , r 


natitutes 


Enthoven Solde: 
Ever Ready Co 


Excel Sound 


Perranti 
Filmer, J 
Pisher Elect 

& U 


Radiocraf 
Purnikit 
Purzehil!l Labora 


Printed in Great Brital 


obtal 
Gordon 


| 


{Te 


M 
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Midland Instrument cy 
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Modern Electrics, Ltd 
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Morley Transformer 
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ore Solder Ltd 
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Oddie, Bradbury & 
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Developments 
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WE ARE NOW ina position to provide a printed 


circuits (or wiring) service for the electronics 
industry. Printed circuits are coming into 
greater use daily: new applications are constantly 
being found, such as radio and T.V. receivers, 
high quality amplifiers, filter networks, transistor 
and hearing aid amplifiers, telephone switchboard 
wiring, computor panels, and a host of other 
items. This new technique enables production 

to be increased greatly at reduced cost, 

while eliminating the possibility of human 

error. Our technicians will be pleased to 

discuss this matter with professional 


radio engineers who are interested, 
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7-lb. reels we Size 1 Carton 


F i ™ For Radio Enthusiasts and Service | 

Ersin Multicore S-core Solder is | Engineers in 4 specifications as below : 

PRICE 5/- EACH (SUBJECT) 

Catalogue Alloy App 
22 s.w.g Approved by Re!. No ; L'gth per carton 
A.1.D., G.P.O., A.R.B., D.T.D ; ’ C 16014 "21 feet 
599, R.C.S. 1,000 and all U.S.A / , Cc 16018 J _|___ 55 feet — 
Federal specifications : Cc 14013 x arm ae 19 feet y 
Cc 14016 38 feet 


Radio & T/V Service . | Solder Rings 
Engineers’ 1 Ib. ree! 


supplied on nominal 7-lb. reels 


for factory use in 9 gauges from 


10 to 


J Ersin and Arax Multi- 

i core Solder is made up 
This is a special economy pac into butt jointed rings 
for Service Engineers and Work mee eve J . al no extra cost. Rings 
shops using a good deal of ‘\ i” -2” dia. and 10-22 
solder, contains approx 7 ft ; s.w.g. (according to dia- 
f 18 s meters) supplied from 
stock ; Other sizes to 
special order. 


v 50/50 alloy Ersir 
e Solder on a |1-ib. reel 
R5018 1S/- eact 


Liquid & Jelly Flux Ultra Fine Gauges 


rsin Flux is supplied 
in liquid form for 
dipring purroses, when 


1 
Sou & ms cored solder cannot be 
used. High viscosity red 
elly is now availaole 


for processes where flux In addition to the 9 gauges (from 10 to 22 
with better oroper.ies of s.w.g.) supplied on I-lb. and 7-lb. reels, Ersin 
adherence is needed, Multicore Solder can now also be supplied to 
M.O.S. approval tor special order in even gauges between 24 and 

specific purpuses. Size 12 tins 4,6 eucn .su0,ect). 34 s.w.g. on §-Ib, reels. 


Tape Solders Automatic Soldering Head 


When using Ersin Multi lod This machine 
‘ . 7 feeds 4” to i” of 
core Solder in tape form j 


13 to 19 swe 
only a match is needed ok, Multicore Solder 
to make a sound joint | SS each time the elec- 
Available on 34-Ib. reels f = tric iron descends 
for factory use in Supplied with or 
widths from 4°-9” and without motor or 


for installation to 
thicknesses fre 005 
ckr esfrom O existing drive, 


Printed Circuits Bib Wire ‘Serinner 
A COMPLETE SOLDERING PROCESS and Cutter 


: This handy 3-in-1 tool strips 

HAS BEEN DEVELOPED BY a | insulation without nicking 

, the wire; cuts wire cleanly; 

: splits plastic extruded twin flex 

MULTICORE LABORATORIES Adjustable to most thicknesses 

by turning a screw. 3/6 (subject) 

ASK FOR PUBLICATION REF. P.C.L. 100 THE BIB WIRE STRIPPER IS 
AN IDEAL CHRISTMAS GIFT 


Arax Multicore — 
Solder 


Por all metal fabrications 
except aluminium. The non 
rosin flux has a residue that heading) forthe latest 
can easily be removed with edition of Modern 
water 3 alloys, 9 gauges or , Solders. Contains 
7-Ib. and t-lb. reels and 5 data on meiting 

' points, gauges, alloys, etc 


Publications 


Laboratory Engineers 
and Technicians are 
invited to write (on 
their firm's letter 


n 4 specifications 


Ersin Multicore Solder is now supplied with 5 cores of flux, unless otherwise 
ordered. Thin solder walls and extra fast flux make this solder suitable for high- 
speed soldering processes. In many cases economies can be made by using an alloy 
of lower tin content. Ersin Multicore 5-core Solder is available in a variety of alloys. 
Different types of flux can be incorporated to suit special processes. 


MULTICORE SOLDERS LTD., MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS. (BOXMOOR 56356) 


